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Course of OIL 





This 1s YOUR Industry 






Sometimes you hardly believed it. A government agency told you how much 
material you could buy and how much you could pay for it. Another bureau told 
you how much pay you could get and how much you could pay others. The govern- 
ment price control lid was clamped tight on products in great demand but there was 
no floor under those which were in ample supply and strong competition pushed 
the prices lower. 





Whose industry was it? 


If you judged by who got the most money profit from its operation, it belonged 
to eovernments—federal, state, and local. If you judged by who made the wonall 
policies, it was principally the federal government. 


We pleaded for greater freedom of initiative; for more reliance upon the law 
of supply and demand; for management-employee decisions on pay; for less taxes 
and less red tape. We’d do all right if the government would only leave us alone. 


Now your industry has been given back to you. Controls on prices and wages 
are removed. V irtually all allocations of materials are gone. Government costs are 
coming down and tax cuts are imminent. Business men, who understand your prob- 
lems, sit in the high places of government. Inflation has been halted and the money 
you take in has a sounder ring and the dollars you spend go further. 





This is your industry now. You have the power of decision. 


There are problems to meet in your industry as there have always been and 
will always be unless you reach that static condition that, like coma, precedes death. 
None of the problems are unsolvable. All will recede before initiative and sales- ' 
manship and industry statesmanship. 


If you want to complain about your industry you can only’say it is too dynamic 
—sometimes it seems only interplanetary travel will provide enough market. With its 
dynamic capacity your industry overreached demand under rigid | price controls and 
higher operating costs and higher taxes. It conquered supply shortages of vast propor- 
tions brought on by the Korean war, Iran’s eroticism, strikes at home, and increased 


consumer needs. Money profit faded some but the profit of service multiplied. ni 
. * 

Your industry took the responsibility of gearing for emergency. It provided Jun 

a margin of vital safety in production and refining capacity. If war comes there is a ~~ 


cushion of supply the Communist world can never attain. 


Now for the first time, there is tangible hope for a truce in the heart-breaking 
war in Korea. The future may bring an opportunity under President Eisenhower’s 


peace program to dedicate the powerful energies of petroleum to an expanded drive THE 
of the world civilizations toward a new and stimulating “golden age of freedom No. 
and of peace.” pun 
redi 

The demands of war—the demands of peace—both call for the vital flow of wer 
petroleum to bring men strength and mobility in war or to help mankind enjoy y, 


the fruits of the earth in peace. Whichever way the political world goes, this you 
may be sure of and proud of—the great power of the petroleum industry always 
sides with freedom. 











This is your industry. 
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..ehave done such a good job pumping crude in the 





Antelope Station, that SIX MORE were purchased 


-for Union Oil Company’s 
Junction Station 


THE PROBLEM Confronting the pipe-line engineers of 
Union Oil Company in modernizing the company’s 
Junction Station and replacing the steam pumping 
equipment previously in service was: 


(1)—to pump 15-36 gravity crude oil through three pipe 
lines in varying quantities to meet 


(2)—flexible requirements which might vary from 
9,600 to 25,920 barrels per day. 


THE SOLUTION was the installation of Wilson-Snyder 
No. 558-P heavy-duty quintuplex plunger pipe-line 
pumps, driven by diesel engines through suitable 
reduction gears. Six of these pump-engine hook-ups 
Were installed with each pump operating independ- 
ly at 103-124 RPM ranges, to deliver from 450 to 
40 Bbls/h of this heavy crude at 800 PSIG. 


ASK YOUR “‘OILWELL” REPRESENTATIVE to show you 
how the design of these quintuplex pumps makes the: 
exceptionally suitable for pumping either heavy 

volatile products ...and get your copy of the ney 
“Oilwell” Pipe Line Pump Booklet —No. 14-53 


OIL WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 


Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, CANA 
Export Office— CASPER, WYOMING... . COLUMBUS 
30 ROCKEFELLER PLAZA DALLAS, TEXAS. ..... HOUSTON 


NEW YORK 20, N. Y. TULSA, OKLA....LOS ANGELES 








With the EDITORS...... 


Petrochemicals Supply and Demand 

As might be expected, in the phenomenal growth 
of the petrochemical industry, not all items are in 
perfect balance all the time on the supply-and-de- 
mand front. The tremendous and unsurveyed field 
of organic chemical products and their intermedi- 
ates is under surveillance from so many points by 
so many uncorrelated companies that inevitably 
progress will be made faster in some directions than 
in others. 

In the cases of three different major products of 
the petrochemical industry three different condi- 
tions exist. Doctor Wayne Kuhn, senior pilot of 
Texaco’s research and development department, 
pointed out these situations, while he brought the 
Commercial Chemical Development Association up 
to date on the production-market panorama, The 
three products are ammonia, phenol, and ethylene 
glycol. 


Ammonia 


It seems ammonia supplies are in serious shortage 
of Defense Production Authority goals and of mar- 
ket demands. Huge capacities for ammonia syn- 
thesis are either in operation, building, or design 
status. Simultaneously with this situation is that of 
the tremendous growth of fertilizer consumption on 
farms domestic and foreign. Much fertilizer is being 
shipped abroad. Seventy-five per cent of am- 
monia is turned to fertilizer end-use; 75 per cent of 
our total ammonia production is derived from 
atmospheric nitrogen and hydrogen from petroleum- 
natural gas hydrocarbons decomposition. Nitrogen 
consumption in fertilizers climbed from a little more 
than 200,000 tons in 1920 to a million tons in 1950; 
1955 goal is two million tons, Kuhn said, It is doubt- 
ful now if even the DPA goal when met will satisfy 
the demand. Preliminary 1952 figures say more 
than two million tons were produced. 


Phenol 

Phenol—chemical intermediate (resins) /solvent, 
disinfectant—seems to be in reasonable balance; 
“It is difficult to conceive of the overproduction of 
phenol,” says Kuhn, “yet caution signs, as small and 
remote as they may be, are there and must be 
watched.” Byproduct phenol has practically disap- 
peared, in terms of total production; 1950 output 
was about 300,000,000 lb, DPA’s 1955 goal slightly 
above 600,000,000 lb, with Bureau of Mines’ esti- 
mate for 1960 at one billion pounds! Meanwhile the 
President’s Materials Policy Commission estimates 
an output of nearly three billion pounds by 1975. 


Ethylene Glycol 


Outlook for these major products, then, is healthy 
and optimistic. Not so with ethylene glycol, anti- 
freeze and intermediate for fibers, detergents, etc. 
General considerations may indicate a_ probable 
consumption of 800,000,000 lb by 1960. DPA goals 
look toward a greater production capacity and man- 
agement should look at the situation realistically 
and curtail expansion plans until demand estimates 
are increased. 

Capital expenditures will be smaller in the im- 
mediate future than for the all-time high for 1952. 
Realism must supplant emotion in industry think- 
ing. Last year’s volume was up but not dollar in- 
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come. Caution signs will become danger signs if 
unheeded, Kuhn believes. There will be a tapering- 
off in growth rate as DPA goals are reached and the 
industry must readjust accordingly.—A.L.F. 


The Secretary Oversteps 


A recent decision of the United States Court of 
Appeals for the District of Columbia has held that 
the United States Secretary of the Interior does not 
have the authority to require a natural gas pipe line 
company, which crosses or proposes to cross public 
lands, to agree to construct additional facilities for 
the purpose of transporting gas as a common car- 
rier, as a prerequisite to the department’s issuance 
of right-of-way permits. 

The case involved the El Paso Natural Gas Com- 
pany and the U. S. Department of Interior, the lat- 
ter having appealed the decision of a lower court, 
which had ordered the department to issue the 
permits without requiring El Paso Natural to agree 
to a stipulation that could mean duplication of 
facilities, 

In upholding the lower court’s judgment, the 
appellate court went even further and gave the Sec- 
retary of Interior a slap on the wrist by stating that 
he overstepped his authority in “attempting” to com- 
pel El Paso Natural to sign the stipulation. 

This case is of interest to other gas pipe line com- 
panies because there are many areas of public do- 
main within our borders. Even a small parcel of 
public-owned land could quite conceivably be the 
basis for forcing a pipe line company to install ex- 
pensive and unnecessary facilities.—F.H.L. 


The Case Against Regulation 


“It is more in the public interest that natural gas 
should be available in adequate quantities at at- 
tractive prices than that it should be available in 
inadequate quantities at bargain prices.” 

This statement was made by C. P. Rather, presi- 
dent of INGAA and Southern Natural Gas Company, 
before the National Federation of Financial Analysts 
Societies arguing against federal regulation of the 
price of gas and regulation of natural gas production. 

Low price and other advantages of natural gas 
have created a market for this product that so far 
has stayed ahead of the supply. One reason for the 
inadequate supply is the hesitancy of producers to 
sell to interstate pipe line companies because they 
fear federal regulation under the Natural Gas Act. 
Another is that some companies are slow to expand 
facilities when such expansion would necessitate a 
rate increase, because a delay by FPC in granting 
the increase would seriously jeopardize earnings. 

A solution to the problem? These are Rather's: 

1. Establish a more balanced fuel economy by 
increasing the price of gas. 

2. Assure the producer. of natural gas that he 
would not be subject to the Natural Gas Act if he 
sold to interstate pipe lines. 

3. Assure gas pipe line companies that they would 
get reasonable and prompt action in establishing 
rates that are necessary to support expansion. 

4. Gas transmission companies should find and 
produce a larger portion of their own supplies. 

Further, it is Rather’s belief that regulation of 
field prices of gas will retard exploration, restrict 
quantities of gas available to pipe lines. — F.H.L. 
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Friendly, personal know-how is traditio1 
with the Republic Staff... another reas 
why oil men in every oil-produs 
area in America refer to Republi: 


“The Oil Bank.” 





Capital and Surplus $50,000,000. 
Largest in the South 


aX NATIONAL BANK 


a OF DALLAS 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


THE PETROLEUM ENGINEER, May, 1953 To obtain more information on products advertised see page E-55 









































































































































HIGHLIGHTS IN OILDOM 











10CC Gets New Members 


Authorization for Alaska to join in 
the Interstate Oil Compact Commission 
as an associate member has received 
approval of the Alaska Legislature and 
the Governor of the Territory has signed 
application for such membership, it was 
has been announced by Earl Foster. 
IOCC Executive Secretary. 

This action in Alaska follows closely 
the state of Nevada’s affiliation with the 
Compact Commission as an associate 
member. 

Total membership of the Commission 
now stands at 22 members and four as- 
sociate members—Washington, Arizona 
and Georgia, in addition to Alaska. 


Adequate Oil Needed: Jennings 


Speaking on “Oil in World Strategy™ 
before the Economic Club of Detroit, B. 
Brewster Jennings, president of Socony- 
Vacuum Oil Company, Inc., said that 
one major goal of the United States 
should be “to assure oil for any military 
emergency, and for the continued build- 
ing of the economic strength of the 
United States and its friends, for many 
years to come.” 

He said a long-term, carefully con- 
sidered national policy on oil should 
embrace an adequate supply of domes- 
tic oil for our armed forces and for our 
economic needs. 


IPAA Favors Carlson Bill 


The Independent Petroleum Associa- 
tion of America has pledged its support 
of the Carlson Bill, now before Congress. 
This bill, if passed would cut imports by 
10 per cent of domestic consumption. 
Russell B. Brown, general counsel of 
IPAA, added that voluntary cutting of 
imports would be more desirable, but 
added there is at present “no present 
plan of voluntary action for what seems 
to justify confidence.” Brown also spoke 
in favor of the Simpson bill, which would 
limit imports of residual fuel oil to 5 
per cent of domestic fuel oil demand. 








Oil Woman of the Year 


Highest honor for oil women at the 
International Petroleum Exposition at 
Tulsa, Oklahoma, May 14-23, goes to 
Miss Ernestine Adams, managing editor 
of The Petroleum Engineer. Chosen 
from scores of outstanding women by 
12 oil industry leaders, she will be 
presented the “Oil Woman of the 
Year’’ award at ceremonies Sunday 
afternoon, May 17, in Tulsa. 

Ten years ago Ernestine joined The 
Petroleum Engineer Publishing Com- 
pany, the first woman to become an 
editor of an oil journal. She was not 
a stranger to the oil industry, having 
been brought up in Logan County, 
Oklahoma, where they are still trying 
to find a field for every township. 

After graduating from the University 
of Missouri in 1926 she did reporting 
for a couple of years and then bought 
the newspaper.at Crescent, Oklahoma. 
For it and for the Daily Oklahoman she 
covered Logan County oil fields. She 
was the first woman named on the All- 
American Weekly Newspaper Eleven. 

In 1937, Ernestine sold her news- 
paper and went to New York where 
she continued editing and writing on 
trade and business publications until 
1943 when she joined The Petroleum 
Engineer at Dallas, combining her two 
loves—the oil industry and journalism. 

Her best known articles are: 
“What's Wrong with Being an Oil 
Company,"’ which had more than five 































































































ERNESTINE ADAMS 


million circulation and was distributed 
world-wide, being translated into 
Spanish, Italian, and Japanese; ‘‘The 
Multi-Billion Dollar Spoof,’’ taken from 
a speech before PEPA; ‘‘Oil on 
Troubled Waters’’, about the so-called 
‘“tidelands’’ problems, and her annual 
surveys on foreign oil activities, deep 
wells, and financial reports of oil 
companies. 

She is a member of the Dallas Desk 
and Derrick Chapter, Theta Sigma Phi, 
professional and honorary fraternity, 
Dallas Press Club, and Chi Omega. 








Import Restrictions Denounced 


Restrictions on imports of oil into the 
United States. which have been urged 
upon Congress, would injure fuel con- 
sumers, jeopardize military fuel sup- 
plies, and would run counter to our 
country’s efforts to help friendly na- 
tions toward greater economic strength 
through freer world trade. These points 





DIRECT TAXES were lower in 1952 re- 
gardiess of righer rates. A cut in taxes 
could produce higher returns. 

SHORT-TERM TAX WRITE-OFFS for oil 
and gas equipment are justified in view of 
rapid obsolescence due to expanding 
research. 

SALES TAXES on products should be re- 
served for highways only. 

TECHNOLOGICAL IMPROVEMENTS 
such as automatic controls, pressure mainte- 
nance, storage, new processes, etc., run 
costs higher but bring greater returns ulti- 
mately. 

INITIATIVE that propelled 1952 oil and 
gas operations under harassing conditions 
was strong as ever. Atomic energy for civil- 





HIGHLIGHTS from Annual Reports 


ian use did not faze the industry. It was 
already using the stuff. 


was geared for emergency. If this could be 
held without softening the market, it pro- 
vided national strength and safety. 


increase of 1952 over 1951. Warm winter 
cut growth of demand in spite of greater 
numbers of oil burning equipment. 


clearer picture of both expansion and ex- 
pense. All dollar figures divided approxi- 
mately by one-half would represent 1937 
dollars. 


ports of 1952 begins on Page A-95. 


CAPACITY in production and refining 


WEATHER had much to do with smaller 


ADJUSTED DOLLARS would give a much 


MORE DETAILED survey of annual re- 
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were made by Standard Oil (New Jer- 
sey) in a study released currently. The 
company stated that imports had had 
little effect on domestic coal output or 
oil operations. 


Bunnies Bring Trouble 


Rabbits, happy symbol of Easter last 
month, are just plain pests in Canada’s 
North Country, according to the Lamp, 
publication of Standard of New Jersey. 

The Canadian bunnies scamper across 
the frozen lands in huge herds number- 
ing in the thousands, hampering in 
many ways a vital search for oil in a 
vast wilderness still largely unexplored. 
They play havoc with sensitive oil ex- 
ploration apparatus by chewing away 
at costly electrical wires. 

Rabbit stew appeared to be the 
solution to the oilmen’s problems, at 
first. Then it was learned they weren't 
edible. 


North Dakota Oil Future 


By the end of next year North Da- 
kotans will be able to buy gasoline 
made from North Dakota crude oil in a 
North Dakota refinery, Dr. Robert F. 
Wilson, chairman of Standard of Indi- 
ana, reported at the second annual oil 
discovery day in Williston recently. 









ie 


Rey 
as 
hee 





The REST SCRUBBERS {or PIPELINES, GATHERING SYSTEMS. 
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P, - COMPRESSOR STATIONS, PLANT INLET SCRUBBERS 
y: WRITE FOR OUR 

$s NEW SCRUBBER Pictured is an installation of TWO 42” x 15’ Peer- 

a less Gas Scrubbers, at a new Pipeline Compressor 

in BULLETIN : pe ah a . . 

2 Station, in Louisiana. This installation is typical € 

d. No. 150 of the many successful applications of Peer- Mp : 

X- less Scrubbers. » & » C 

i Each Peerless Scrubber is designed and built ky .* 4. 
1€ around the famous Peerless Mist Extractor “aq /] Se o 
at Unit, which guarantees the liquid entrain- fda > 


ment loss to be less than 1/10 gallon per 
million standard cubic feet of flowing gas. 


dB 


PEERLESS MANUFACTURING }CO. 


r. @. Per Firs * DALLAS, TEXAS * OTs«38ew- 645 1 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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PETROLIC PERSONALITIES 












DICK SNEDDON 


Sample Pins Nomads Down with Logic 


There is no better way to get a slant on world conditions than 
to be a regular attendant at the monthly meetings of the 
Nomads. A few evenings ago we joined the Los Angeles chap- 
ter assembly at the Jonathan Club and straightway met more 
interesting people than you'd find at a United Nations caucus. 
Incidentally, we might remark that the current prexy of this 
particular group of wanderers is Jim Hughes and his program 
chairman is Joe Schlarb, and these two boys are doing a bang- 
up job. Jim has a fluidity of speech and a personality that to- 
gether give him the ideal make-up for a chairman. He has a 
good sense of humor, is always lucid without being loquacious. 
and has complete control throughout the sessions. Joe is func- 
tioning very nicely as a digger-upper of interesting and enter- 
taining speakers and his introductions are well prepared and 
nicely delivered. He and Jim make an effective team and that 
is reflected in the attendance, both as to numbers and 
enthusiasm. 

Speaker at the last meeting was conscripted by Ed Stout. 
He was John Sample, vice president of General Petroleum 
Corporation, and a challenging presentation he made! This 
peripatetic apostle of Pegasus has traveled all over the world 
and, despite the old proverb, has gathered plenty of moss. He 
is loaded with interesting statistics and propounds his ideas 
with rare logic. 


Of Trinidadians and Tarpons 


Among the out-of-town people present we had a pleasant few 
minutes with Alvin Tucker, proprietor of Trinidad Oilfield 
Service, San Fernando, Trinidad, and a chap who seems to be 
well regarded by all who know him. He was born in Port of 
Spain and started his oil career with Shell of Trinidad in 1918. 
He worked nine years for this august organization at Mara- 





On 


the Oil Front 





' SOME BONE-HEAD FORGOT TO SPECIFY 
RIVER-WEIGHTS ON THOSE GAS-LINES!” 
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caibo, latterly as drilling and production engineer. and then 
became drilling superintendent of Trinidad Leaseholds, Ltd, 
He knows our postal friend, Heinrich Suter of Trinidad Lease. 
holds of Canada, up in Calgary, and, in fact, seems to be ac. 
quainted with most of the oil people who ever ventured down 
South America way. He himself was in Puerto Cabello, Vene. 
zuela, for a time as drilling and production superintendent and 
then, in 1939, returned to San Fernando, turned in his resigna. 
tion, and started his own business. 

He is now a manufacturers’ representative of high repute, 
among the firms he represents being Lane Wells, Baker Oil 
Tools, and Byron-Jackson. In his spare moments, Alvin is a big 
game fisherman and he has embarrassed many a tarpon in his 
day. Personally, until we spoke to him we had always thought a 
tarpon was something to put over your groceries on a wet day. 
The Tucker Senior has a son, Glenn, who helps with the busi- 
ness, and daughter, Lynette, who is at present attending St. 
Joseph’s Academy in New York. 


Brazilians are Pleasing Guests 

Another pair of right interesting visitors at this agreeable 
whingding were convoyed by our young friend, Larry Cannon 
of the Drillex foreign office. There was a good looking, pleasant 
mannered chap, named Haroldo Ramos, from Conselho 
Nacional de Petroles, Bahia, Brazil. This lad was born in 
Bahia, is a graduate of the Universitade of Bahia, and is here 
a year or so to study American petroleum engineering tech- 
niques at U.S.C. under Charlie Dodson. We are told that he is 
doing remarkably well in his studies, and will go into the field 
this summer for some practical experience, after which he will 
return to Bahia. 

The other member of the Cannon-escorted duo was Dr. 
Gionisio Barroso, chief engineer in the production department 
of Conselho Nacional de Petroles, and also a nice friendly 
chap who obviously likes to be among oil people. Gionisio was 
born in Sergipe and is a graduate of USC in petroleum engi- 
neering. His home is in Bahia but he is well and favorably 
known in the oil areas of the United States, and his favorite 
pastime is candid photography. 


These Ubiquitous Californians 


Since the shuffle in the executive reaches of the Baash-Ross 
institution, the boys refer to the firm as the Baash Ross Oil 
Tooley Company. The California contingent of oil men now 
more or less permanently lodged in Calgary, Alta., includes 
E. C. “Ned” Babson, Union Oil Company manager, a distant 
relative of Roger Babson, the noted economist and statistician; 
Glenn Bowes, exploration manager of Hudson’s Bay Oil and 
Gas Company, the Continental chap whom we have erroneously 
termed a magician once or twice; Lester Clark, vice president 
in charge of exploration for Pacific Petroleums. 

Gene Davis, freld manager for National Petroleum Company, 
who used to be production manager for Texaco, later for 
Signal Oil and Gas Company, and also braved a winter or two 
with Arctic Contractors in Alaska; Swede Erickson, chief geo- 
logist for Hudson’s Bay Oil and Gas Company; Harris Cox, 
top man of Western Geophysical Company of Canada; Bud 
Fobes, manager for Baker Oil Tools, Inc., and well known in 
the L. A. Basin; John Galloway, geological consultant, for- 
merly with Standard of Cal; Walt Heathman, assistant mana- 
ger of operations for Union Oil Company; 

Widely traveled Bart Gillespie, honorary member of Los 
(Angeles Nomads, presently general manager of exploration 

or British American Oil Company, Ltd., in western Canada; 
George L. Knox, president of California Standard up that way; 
John O. Mayberry, general manager of Albermont, another 
tout Californian; Dick Reese, chief geologist for Hudson's 
"ay Oil and Gas Company, formerly with Standard of Cal; 
“am Stewart, general manager of Richfield’s operations; Gene 
Vallat, erstwhile of Ohio Oil, now general manager of Triad 
Oils; and S. Myron Zandmer, president of National Petroleum. 
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PETRO - CHEM ISO - FLOW FURNACES 


are most efficient by any comparisc 


low 

"aintens, The generic design of ISO-FLOW heaters, including the reradiating cone, 

Ce gives excellent heat distribution, eliminating localized overheating. 

Further, all walls are protected by tubes which create low wall temperatures 
The walls have high insulating characteristics which create minimum 
outside shell temperatures, and, hence, extremely low radiation. With 
a radiation loss of under 2%, more heat is absorbed by the fluid being heated 
resulting in higher efficiency for any type of Iso-Flow design. Since 
Petro-Chem has a wide variety of convection sections, all heaters can be 
designed for optimum fuel efficiency or for maximum fuel efficiency 
where the price of fuel and other economic considerations justify. 





low Pressure drop 


minimum ground space 


More than 1100 are in operation throughout the world in the 
petroleum, chemical and allied industries . . . for all processes and 
for any duty, pressure, temperature and efficiency . . . and all 
Petro-Chem Iso-Flow Furnaces are pre-eminently satisfactory. 





PETRO-CHEM ISO-FLOW FURNACES 


UNLIMITED | ok ae a3 CAPA C34 Fe 0 U Tres 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17,N. Y. 
Representatives: Bethlehem Supply, Tulsa and Houston - Flagg, Brackett & Durgin, Boston - D. D. Foster, 
Pittsburgh - Faville-Levally, Chicago - Lester Oberholtz, California - Gordon D. Hardin, Louisville, Kentucky 
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THERE’S A CATAWISSA PERFECT SEAL 
UNION FOR EVERY USE... ALL 
TEMPERATURES, ALL PRESSURES! 


The full dependability of HOT FORGED STEEL is 
yours in a Catawissa Union (hot forged from solid 
steel bars) with several extra value features that 
are exclusive here at the UNION SPECIALISTS! 


All Catawissa Unions are designed to give a 3-to-| 
SAFETY FACTOR... 3,000-lb. service unions are 
tested to 9,000-lbs., 6,000-lb. service unions 
tested to 18,000-Ibs., etc. 


Exclusive Ball-to-Angle seat design assures a PER- 
FECT SEAL even when the pipe is not in alignment! 


Machining operations assure a UNIFORMITY AND 
ACCURACY heretofore found only in special fit- 
tings and, with rigid inspection both during and 
after machining, guarantees LEAKPROOF 
CONSTRUCTION! 


Satisfaction is guaranteed in any application— 
whether it be general low pressure service or ex- 


tremely high pressures and temperatures (for air, 


oil, gas, chemicals, hot oils, gases or steam). 


WRITE FOR CATALOG 11 


LE FROM LEADING INDUSTRIAL SUPPLY FIRMS 





300 MILL ST. 


A- ] 4 To obtain more information on products advertised see page E-55 
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Meetings 


May 4-5—American Petroleum institute 
Division of Marketing, mid-year Meeting, 
Baker Hotel, Dallas, Texas. 

May 4-6-—American Geophysical Union, 
34th annual meeting, Washington, D. C. 
May 4-6-—American Oil Chemists’ Society, 
44th annual meeting, Roosevelt Hotel, Chi. 

cago, Illinois. 

May 5-6-—Gas Hydrate Control Confer. 
ence, annual, Engineering Auditorium, Uni. 
versity of Oklahoma, Norman, Oklahoma, 

May 7-8—American Petroleum Institute, 
Division of Production, Rocky Mountain dis. 
trict, Gladstone Hotel, Casper, Wyoming, 

May 10-12—Pennsylvania Petroleum As. 
sociation, Inc., Bedford Springs Hotel, 
Bedford Springs, Pennsylvania. 

May 11-13—Southern Gas Association, 
Jung Hotel, New Orleans, Louisiana. 

May 11-14—American Petroleum Insti. 
tute, Division of Refining, Hotel Commodore, 
New York, New York. 

May 14-23—International Petroleum E;. 
position, Tulsa, Oklahoma. 

May 17-19—Empire State Petroleum As. 
sociation, The Roosevelt, New York, New 
York. 

May 18-19—American Petroleum Insti- 
tute, Committee on Agriculture, annual field 
trip, lowo State College, Ames, lowa. 

May 18-21—Oil Industry Information 
Committee, Ambassador Hotel, Los An- 
geles, California. 

May 24-27—American Gas Association, 
production and chemical conference, Hotel 
New Yorker, New York, New York. 








“Petroleum Engineer's” 
| face is red. Why? Well, the 
| March issue contained the 
; United States Rubber Com- 
| pany advertisement you see 
on the op- 
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: But, to our 
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| 
printer had | 
p turned , 
éé R e@ d a] | 
Royal into a : 
Blue Royal. “Red” was very | 
nice about it—he didn’t get | 
blue in the face. So “Petro- | 
leum Engineer” is running | 
him again this month in his | 
| 
| 


true colors, with sincere 
apologies for the error. 
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Hotel, 
., 66 29 
‘tion, says “Red” Royal 
Insti. 
nodore, 
“Red” knows what he’s talking about. U.S. Royal 
im Es. Rotary Hose will take the pressures delivered by today 
A heaviest pumps—plus something extra for the heavi 
a pumps to come. 
You won't find “Red” switching to standby hose f 
Insti- high pressures. He avoids down-time by using U.S. Ro 
al field 4 all the way from spud to pay. Unlike standby hose, it 
“ requires no lubrication. This hose is actually two hose 
vation in one—reinforced with two double-wire plies—and « 
sa tremely flexible. 
iation Proof? Check the three-years’ field test records of t! 
| Hotel great hose at your local “U.S.” Supply Store. Roya 
has broken service records from the Gulf Coast 
ai Williston Basin. 
“Red” will tell you that for shallow drilling and clea 
a out rigs, where extra strength is not needed, he find 
on U.S. Peerless Hose will do the job. 
| , 
— Developed by Science— 
Proved by Drillers 
ie 
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is | PRODUCT OF 
- | 
: UNITED STATES RUBBER COMPAN } 
J MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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KRALOY 


ee D-500”’ 


RIGID VINYL PIPE 
AND MOLDED FITTINGS 


FOR CORROSIVE CHEMICALS 
AND PETROLEUM PRODUCTS 


Vy ue 











No Corrosion’ 
500 PSI 
Working Pressure 


Kraloy D-500 Rigid Vinyl Pipe is made 
from an exclusive Kraloy formulation 
to meet the demand for high pressure 
(500# W.P. at 77°F.) plastic pipe and 
fittings. 
Kraloy D-500 can be satisfactorily used 
for transmission of practically all 
chemicals, including oxidizing agents, 
at temperatures up to 190°F. 
#HIGHEST burst pressure. Highest im- 
pact strength 
#UNAFFECTED by ultraviolet rays, sun- 
light, or weather 
« HIGH HEAT RESISTANCE. wii} not become 
brittle 
«NON-TOXIC. Will not support combus- 
tion (self-extinguishing) 
Kraloy D-500’s high chemical resis- 
tance and other properties are due to 
the fact it contains no plasticizers, 
fillers, extenders, modifiers, elastomers, 
or hardening agents and has a tensile 
strength of 10,000 PSI. 
DISTRIBUTED BY 

National Supply Co. «©  HOMCO 
Republic Supply Company of California 
Mid-Continent Supply Co. ¢ Crane Co. 

Write for Technical Data 


LTT ee eam 
Kraloy Plastic Pipe Co., Inc. 
4710 Gast Washington Blvd. 











| 
Los Angeles 22, California | 
Gentlemen: sendcompleteinforma- =| 
tion on Kraloy D-500 Vinyl Pipe. | 
NAME | 
FIRM. | 
STREET. | 

| 








Meetings 





May 27-29—Short Course in Gas Technol- 
ogy, annual, Texas College of Arts and In- 
dustries, Kingsville, Texas. | 

May 28-29—Natural Gas and Petroleum 
Asscciation of Canada, London, Ontario, 
Canada. 

May 28-29—Western Petroleum Refiners 
Association, regional meeting, Broadview 
Hotel, Wichita Kansas. 

June 2-3—American Petroleum Institute, 
Division of Production, Pacific Coast District, 
Statler Hotel, Los Angeles, California. 

June 4-5—Kentucky Oil and Gas Associa- 
tion, annual meeting, Lafayette Hotel, Lex- 
ington, Kentucky. 

June 7-12—Society of Automotive Engi- 
neers, summer meeting, The Ambassador 
and Ritz-Carlton, Atlantic City, New Jersey. 

June 14-18—Canadian Gas Association, 
Windsor Hotel, Montreal, Canada. 

June 15-19—American Petroleum Insti- 
tute, Division of Production, mid-year com- 
mittee conference, Hotel William Penn, Pitts- 
burgh, Pennsylvania. 

June 16-19—American Welding Society, 
national spring technical meeting, Shamrock 
Hotel, Houston, Texas. 

June 16-24—European Congress for Chem- 
ical Engineering, Paris, France. 

June 18-19—Pennsylvania Grade Crude 
Oil Association, annual meeting, Hotel 
William Penn, Pittsburgh, Pennsylvania. 

June 18-19—Western Petroleum Refiners 
Association, regional meeting, Conrad 
Hilton Hotel, Chicago, Illinois. 

June 22-26—American Society for Engi- 
neering Education, annual convention, 
State of Florida and University of Florida, 
Gainesville, Florida. 

June 28-July 2—Petroleum Equipment Sup- 
pliers Association, annual meeting, Broad- 
moor Hotel, Colorado Springs, Colorado. 

June 29-July 3—American Society for 
Testing Materials, annual meeting, Chal- 
fonte-Haddon, Atlantic City, New Jersey. 

August 17-19—Society of Automotive En- 
gineers, national West Coast meeting, 
Georgia Hotel, Vancouver, B. C., Canada. 

Avast 18-21—American Institute of Elec- 
trical Engineers, Pacific general meeting, 
Vancover Hotel, Vancouver, B. C. Canada. 

August 18-21—National Congress of Pe- 
troleum Retailers, William Penn Hotel, 
Pittsburgh, Pennsylvania. 

Avaust 31-Sept. 5—International Associa- 
tion for Hydraulic Research, arranged 
jointly with Hydraulic Division of the Amer- 
ican Society of Civil Engineers, Min- 
neapolis, Minnesota. 

Sept. 6-11—American Chemical Society, 
national meeting, Conrad Hilton Hotel, Chi- 
cago, Illinois. 

Sept. 10-11—Desk and Derrick Clubs of 
North America, annual convention, Den- 
ver, Colorado. 

Seot. 13-16—American Institute of Chem- 
ical Engineers, Fairmont and Mark Hop- 
kins Hotels, San Francisco, California. 

Sept. 14-17—Society of Automotive En- 
gineers, Tractor and Production forum, Ho- 
tel Schroeder, Milwaukee, Wisconsin. 

Sept. 15-16—American Petroleum Insti- 
tute, Executive Committee, Greenbrier Hotel, 
White Sulphur Springs, West Virginia. 

Sept. 16-18—National Petroleum Associa- 
tien, annual meeting, The Traymore, At- 
lantic City, New Jersey. 

Sent. 21-25—Instrument Society of Amer- 
ica, conference and exhibit, Chicago, Illi- 
nois. 

Sept. 24-25—Western Petroleum Refiners 

Association, regional 

Hotel, Casper, Wyoming. 





meeting, Henning 






Oct. 4-6—American Association of jj 
Well Drilling Contractors, annual meg. 
ing, Denver, Colorado. 

Oct. 6-7—Texas Mid-Continent Oil ang 
Gas Association, 34th annual meeting 
Rice Hotel, Houston, Texas. 

Oct. 7-9—National Association of Corr. 
sion Engineers, South Central Region 
Mayo Hotel, Tulsa, Oklahoma. 

Oct. 8-9—Illinois Institute of Technology, 
Conference on Industrial Hydraulics, annugl, 
Hotel Sheraton, Chicago, Illinois. 

Oct. 11-17—Oil Progress Week. 

Oct. 15-16—Petroleum Marketers Asso. 
ciation of Texas, annual meeting, Ado. 
phus Hotel, Dallas, Texas. 

Oct. 19-20—Independent Petroleum Asso. 
ciation of America, annual meeting, Hotel 
Texas, Fort Worth, Texas. 

Oct. 24—Natural Gasoline Association of 
America, regional meeting, Blackstone Ho. 
tel, Fort Worth, Texas. 

Oct. 26-29—American Gas Association, 
annual conference, Kiel Auditorium, St. Louis, 
Missouri. 

Oct. 29-30—Society of Automotive Engi. 
neers, International Production, Royal York 
Hotel, Toronto, Canada. 

Nov. 2-4—Society of Automotive Engi. 
neers, national transportation meeting, Con. 
rad Hilton Hotel, Chicago, Illinois. 

Nov. 2-4—American Petroleum Credit 
Association, 29th annual conference, Bil. 
more Hotel, New York, New York. 

Nov. 5-6—Society of Automotive Engi- 
neers, national fuels and lubricants division, 
Conrad Hilton Hotel, Chicago, Illinois. 

Nov. 9-11—The Geological Society of 
America, onnval meeting, Royal York Hotel, 
Toronto, Canada. 

Nov. 9-17—American Petroleum Institute, 
annual meeting, Conrad Hilton Hotei and 
Palmer House, Chicago, Illinois. 

Nov. 21—Natural Gasoline Association 
of America, regional meeting, Herring 
Hotel, Amarillo, Texas. 

Nov. 29-Dec. 4—American Society of 
Chemical Engineers, Statler Hotel, New 
York, New York. 

Nov. 30-Dec. 5—Exposition of Chemical 
Industries, Grand Central Palace, New 
York, New York. 

Nov. 30-Dec. 4—American Society of Me- 
chanical Engineers, annual meeting, 
Hotels Statler and McAlpin, New York, New 
York. 

Nov. 12—American Petroleum Institute, 
Executive Committee, Conrad Hilton Hotel, 
Chicago, Illinois. 

Dec. 13-16—American Institute of Chemi- 
cal Engineers, annual meeting, Hotel Jef- 
ferson, St. Louis, Missouri. 

Dec. 28-29—American Chemical Society, 
Division of Industrial and Engineering Chem- 
istry, University of Michigan, Ann Arbor, 
Michigan. 





NOMADS TO MEET 


New York, N. Y., Chapter, First Monday 
of the Month, Louis Sherry’s New 
York. Secretary, O. B. Latrobe. 


Houston Chapter, Second Monday of the 
Month, Ye Olde College Inn, Houston, 
Texas. Secretary, Harry E. Estes. 

Los Angeles Chapter, Second Wednes- 
day of the Month, Jonathan Club, Los 
Angeles, Calif. Executive Secretary, 
Wallace A. Sawdon. 

Tulsa Chapter, Third Friday, ‘After Five” 
Room, Hotel Tulsa. Secretary, Gilbert 
Swift. 

Dallas-Fort Worth Chapter, Dallas, 
Texas. First Monday of the Month. 
Secretary, M. W. Hiltpold. 











THE PETROLEUM ENGINEER, May, 1953 


































































F Oil 
meet. 


and 


eting, 


orro. 
egion, 


logy, 


nnval, 


Asso. 
Adol. 


Asso. 
, Hote! 


ion of 
ne Ho- 


ation, 
_ Louis, 


Engi- 
| York 


Engi- 
I, Con- 


redit 
e, Bilt. 


Engi- 
ivision, 
ty of 
: Hotel, 
titute, 


ei and 


iation 
Herring 


ty of 
1, New 


pmical 
, New 


of Me- 
eeting, 
k, New 


titute, 
Hotel, 


Shemi- 
tel Jef- 


ociety, 
y Chem- 
Arbor, 


day 
New 


the 
ston, 


nes- 
_ Los 
lary, 


ive” 
bert 


las, 
onth. 











Workshops... 





rr 
cert; 


E 1913 
STEEL PLATE FABRICATORS AND ERECTORS SINC 


for the Petro-Chemical Industries 











SQUARE ROOTS OF WHOLE NUMBERS 


P 061.002.1 












































0 1 2 3 4 5 6 7 8 9 
ere wer 1.000 1.414 1.732 2.000 2.236 | 2.449 2.646 2.828 | 3.000 
10 3.162 3.317 3.464 3.606 3.742 3.873 4.000 4.123 4.243 4 359 
20 4.472 4.583 4.690 4.796 4.899 5.000 5.099 | 5.196 5.292 5.385 
30 5.477 5.568 5.657 5.745 5.831 5.916 6.000 6.083 6.164 6.245 
40 6.325 6.403 6.481 6.557 6.633 6.708 6.782 6.856 6.928 7.000 
50 7.071 7.141 7.211 7.280 7.348 7.416 7.483 7.550 7.616 7.681 
6) 7.746 7.810 7.874 7.937 8.000 8.062 8.124 8.185 8.246 8.307 
70 8.367 8.426 8.485 8.544 8.602 8.660 8.718 8.775 8.832 8.888 
80 8.944 9.000 9.055 9.110 9.165 9.220 9.274 9.327 9.381 9.434 
90 9.487 9.539 9.592 9.644 9.695 9.747 9.798 9.849 9.899 9.950 
100 10.000 10.050 10.100 | 10.149 10.198 10.247 10.296 10.344 10.392 10.440 
110 10.448 10.535 10.583 10.630 10.677 10.724 10.770 10.817 10.863 10.909 
120 10.954 11.000 11.045 11.091 11.136 11.180 11.225 11.269 11.314 11.358 
130 11.402 11.446 11.489 11.533 11.576 11.619 11.662 11.705 11.747 11.790 
140 11.832 11.874 11..916 11.958 12.000 12.042 12.083 | 12.124 12.166 12.207 
| | | 
150 12.247 12.288 12.329 | 12.369 12.410 12.450 | 12.490 12.5380 | 12.570 12.610 
160 12.649 12.689 12.728 12.767 12.806 12.845 12.884 12.923 12.961 | 13.000 
170 13.038 13.077 13.115 12.153 13.191 13.229 13.267 13.304 13.342 13.379 
180 13.416 13.454 13.491 13.528 13.565 13.601 13.638 13.675 | 13.711 13.748 
190 13.784 13.820 13.856 13.892 13.928 13.964 14.000 14.036 14.071 | 14.107 
| | } | 
200 14.142 | 14.177] 14.213} 14.248] 14.283] 14.318 | 14.353} 14.387] 14.422 | 14.457 
210 14.491 14.526 14.560 14.595 14.629 14.663 14.697 14.731 14.765 | 14.799 
220 14.832 14.866 14.900 14.933 14.967 15.000 | 15.033 15.067 15.100 15.133 
230 15.166 15.199 15.232 15.264 15.297 15.330 | 15.362 15.395 15.427 15.460 
240 15.492 15.524 15.556 15.588 15.621 15.652 | 15.684 | 15.716 | , 15.748 15.780 
250 15.811 15.843 15.875 15.906 15.937 15.696 | 16.000 | 16.031 16.062 16.094 
260 16.125 16.156 16.186 16.217 16.248 16.279 16.310 16.340 16.371 16.401 
270 16.432 16.462 16.492 16.523 16.553 16.583 16.613 16.643 16.673 16.703 
280 16.733 16.763 16.793 16.823 16.852 16. 882 | 16.912 16.941 16.971 17.000 
290 17.029 17.059 17.088 17.117 | 17.146 17.176 | 17.205 17.234 17.263 17.292 
| | 
300 17.321 17.349 17.378 17.407 17.436 17.464 | 17.493 17.521 17.550 17.578 
310 17.607 17.635 17.664 17.692 17.720 17.748 | 17.776 17.805 17.833 17.861 
320 17.889 17.917 17.944 17.972 18.000 18.028 | 18.056 18.083 18.111 18.138 
330 18.166 18.193 18.221 18.248 18.276 18.303 | 18.330 18.358 18.385 18.412 
340 18.439 18.466 18.493 18.520 | 18.547 18.574 | 18.601 | 18.628 18.655 18.682 
350 18.708 18.735 18.762 18.788 18.815 18.841 | 18.868 18.894 18.921 18.947 
360 18.974 19.000 19.026 19.053 19.079 19.105 | 19.131 19.157 19.183 19.209 
370 19.235 19.261 19.287 19.313 19.339 19.365 | 19.391 19.417 19.442 19.468 
380 19.494 19.519 19.545 19.570 19.596 19.621 | 19.647 19.623 19.698 19.723 
390 19.748 19.774 19.799 19.824 19.849 | 19.875 19.00 19.925 19.950 19.975 
| | 
400 20.000 20.025 20.050 20.075 20.100 20.125 20.149 | 20.174 20.199 20.224 
410 20.249 | 20.273 20.298 | 20.322 20.347 20.272 | 20.396 20.421 20.445 20.470 
420 20.494 20.518 | 20.543 20. 567 20.591 20.616 20.640 20. 664 20.688 | 20.712 
430 20.736 20.761 20.785 | 20.80%] 20.833 20.857 | 20.881 20.905 | 20.928 | 20.952 
440 20.976 21.000 21.024 21.048 21.071 21.095 21.119 21.142 21.166 | 21.199 
450 21.213 21.237 21.260 21.284 | 21.307 | 21.331 21.354 21.378 21.401 21.424 
460 21.448 21.471 21.494 21.517 21.541 21.564 | 21.587 21.610 | 21.633 21.656 
470 21.680 | 21.703 21.726 21.749 21.772 21.795 | 21.817 21.840 21.863 21.886 
480 21.909 | 21.932 21.955 | 21.977 22.000 22.023 | 22.045 22.068 | 22.091 22.113 
490 22.136 | 22.159 | 22.181 22.204 22.226 22.249 | 22.271 22.294 | 22.316 22.338 




















Example: What is the square root of 3867 


Solution: On the fine opposite 380 and under the column headed 6, the answer is found to be 19.647. 
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Whether you are planning to build a com 

pletely new refinery, the addition of a new 
unit, or general plant remodeling — Macco 
Refinery Division is equipped to meet 
your requirements. The fifty-million cubic 

foot wet gas handling and repressuring 
plant illustrated is a typical MACCO 
“grass roots” job. Starting from scratch at 
a miles-from-nowhere site, ground was 
prepared and all materials trucked in from 
supply bases 12 to several hundred miles 


away. Arrival was precisely timed to fit a 
most exacting construction schedule. The 
job was completed on time—proof that 
MACCO does a job! 


PUTS YOUR REFINERY On the map! 

















REFINERY DIVISION Does a Job! 





MACCO CORPORATION 


— 14409 SO. PARAMOUNT BOULEVARD, PARAMOUNT, CALIFORNIA 
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NEW LINCOLN PLANT CREATED BY INCENTIVE-INSPIRED CO-ACTION IN DEVELOPING POSSIBILITIES IN PRODUCT 


© LE Co. 1953 





MANUAL 


LINCOLNWELD 
Cuts Welding Costs 25% 
Saves 40% on Electrodes 





Fig. 1. On Double Jointing /arge diamete? 
pipe along right-of-way, “Manual Lincoln 
weld’s” speed (36” per minute) cuts weld 
ing costs 25%... saves 40% on electrodes 
Each joint checked by X-Ray has uniform 
high quality. 


ard Lincoln ‘'Shield-Arc"’ 600 
amp DC welder. Produces 
smooth, top quality weld bead 


Fig. 3. Operates from stand- 
that needs no cleaning. 


Fig. 2. Cuts Direct Labor Cost 30%... holds 
assembly limits to within %". “Manual 
Lincolnweld’s” high-current-density weld 
ing permits speeds of 18” per minute, 4 
times those possible with hand welding, 
in fabrication of high pressure pipe spools 


SEE IT DEMONSTRATED 
“Manual Lincolnweld”’ will be on display 





WITH SIMPLICITY OF HAND WELDING 


HE high-density welding of ‘Manual 
Lincolnweld” now permits speeds 2 to 
The need for joint preparation is elimi- 
nated by “Manual Lincolnweld’s” deeper 


4 times faster than hand welding using 
penetration. Many joints requiring two or 


coated electrodes. An equivalent of 10,000 


amps on a %¢” electrode (obtained by con- 
centrating upto600ampsona %4” electrode) 


provides stronger joints using less weld 


metal. 





COMBINES SPEED OF HIDDEN ARC WELDING 


more passes with conventional hand weld- 
ing are now often welded in one pass, cut- 
ting welding time as well as cost of former 


weld cleaning between passes. 
at the Oil Show, Tulsa, Oklahoma, Lincoln 


Electric Space 201, May 14 thru 23. 


T 








GET THE FACTS—Particulars on ‘Manual Lincolnweld" are available in free Bulletin 1303. 
Write on your letterhead to Dept. 2805. 


THE LINCOLN ELECTRIC COMPANY 
CLEVELAND 17, OHIO 
THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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LETTERS 





Early Contributions to 
Cat Cracking Noted 


To The Petroleum Engineer: 


Recent publicity on the history of oil 
cracking, particularly in radio broad- 
casts, has prompted me to bring certain 
information to your attention. My mem- 
ories of the early work of my father, Dr. 
Charles Skeele Palmer, in this field are 
so clear that I ask you permission to 
publish a note for the purpose of rein- 
forcing his claim to be considered as a 





pioneer in the development of this im- 
portant technology. 

I was born in 1890 in Boulder, Colo- 
rado, where my father was head of the 
chemistry department of the university 
there. I was permitted as a small child 
to visit his office, and I knew from listen- 
ing that the possibility of cracking oil 
was a topic of daily conversation for 
him. One day in his absence I ventured 
into his basement working space and 
saw what I knew from his conversations 
to be a still being operated under pres- 
sure, with steam connections and glass 
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tubes showing the product. I have singe 
been told that these were condensers. 
made of Jena glass. | was punished fo, 
going into the laboratory and was never 
again allowed there. But | know tha 
father’s idea of a still for cracking hy. 
drocarbons and petroleum was more 


than just a vision in 1898 and 1899 § 


Dr. Milton C. Whitaker, who was 
father’s first assistant in his early re. 
search, has refreshed my memory op 
that work. He left Colorado in 189 
to do graduate work at Columbia Uni. 
versity, but he always kept in close 
touch with subsequent developments on 
the still. | remember clearly that there 
was a record run with the apparatus 
and that the oil products were tested 
and considered satisfactory; I remem. 
ber also that they smelled to high 
Heaven! 

On March 2, 1907, Father had 
enough material to awaken the interest 
of certain parts of the oil industry, but 
it was not until June 12, 1916, that 
his patent, U. S. 1,187,380, was issued, 
It is my belief that he made an early 
and basic contribution to the art of oil 
cracking, and that he never received 
the recognition to which he was en- 
titled. It is to claim such credit that | 
am writing this letter. 

Leigh W. Palmer 
705 Ivy Street 
Pittsburgh 32, Pennsylvania 


Wants Continuous Tables 
To The Petroleum Engineer: 


As a subscriber and faithful reader 
of your “Drilling and Producing” 
magazine, I wish to thank you for the 
many hours of enjoyable and beneficial 
reading I have had. I am convinced that 
you are making a valuable contribution 
to the oil industry. 

Being a petroleum engineer engaged 
in all phases of operation involving 
drilling and production, I am _ very 
anxious to get a reprint of your “Con- 
tinuous Tables.” I have seen several 
notebooks with the complete set in them 
and could certainly put one to good 
use. 

D. M. Crawford 
Petroleum Engineer 
Plymouth Oil Company 
Sinton, Texas 


Editor's Note: New reprints of Continuous 
Tables are being prepared at this time. 


PE Receives Praise 
To The Petroleum Engineer: 


Please consider my subscription to 
The Petroleum Engineer magazine can- 
celled. ; 

My reasons — we have a subscription 
at the’ office and if at any time I need 
the book I refer to the one at the office. 

I would like to express here that I 
think you have a most complete and 
well organized magazine. 

I would also wish to say how much 
I appreciate the splendid service you 
have rendered during my subscription. 


Harold F. Dittman 
The Texas Company 
New Orleans 22, Louisiana. 
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In the World’s Fair of the oil 
industry, displays and models 
begin with geological sections and 
end with new miracle products. 


Every step is tagged with 























modern equipment and better methods. 


Dallas Meade examines models for an 80-ft statute of an oil! field worker. 





Rare Sights Await Visitor at 


30th International Petroleum Show 


Ee most complete display of oil in- 
ustry equipment ever assembled will 
be presented to visitors attending the 
May 14-23 International Petroleum Ex- 
position, in Tulsa, Oklahoma. 

The 28-acre oil show grounds in Tulsa 
will be crowded with over $100,000,000 
worth of equipment, illustrating the 
progress in oil technology since the last 
exposition was held in 1948. 

Barring surprises, which are indi- 
cated by some exhibitors, equipment 
and displays are expected to reflect a 
steady evolutional development rather 
than notably revolutionary innovations, 
W. G. Skelly, exposition president since 
1925, predicted. 

The “world’s fair of the oil industry” 
site has been a bee-hive of activity for 
the past month, as skilled craftsmen 
and laborers have engaged in last min- 
ute preparations on displays. Exposition 
officials report over 150 carloads of 
packaged displays and models of new- 
est types of equipment have already 
been set up and more arrive on the 
scene daily. Officials could give no esti- 
mate of the vast amount of motor freight 
that has been brought to the show. 

Exhibits covering every phase of in- 
dustry activity will be provided, and a 
summary of technological achievements 
within the various divisions will be por- 
trayed in the Hall of Science. educa- 
tional adjunct of the show, and long 
recognized as the world’s foremost 
museum of science and industry devoted 
exclusively to petroleum and its prod- 
ucts. 

Specialists in geology have designed 
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one display to show their tools for field, 
laboratory and office work, and three- 
dimensional models portraying know- 
ledge they have amassed while scien- 
tifically rummaging among “mother 
earth’s” secrets for “black gold.” 

An idealized segment of the earth 
from the mountains to the sea will be in 
three dimensions, eight feet long by 
four feet deep, with a corresponding 
subsurface section. Life in past ages 
will be illustrated with a four-color geo- 
logic time table. A segmented wooden 
model will show subsurface structure 
of California’s Kettlkeman North Dome 
field. It is eight feet long, three feet 
deep and three and one-half feet high, 
and various segments can be removed 
to show cross sectional structure along 
various profiles. 

Other features of the exhibit include 
a generalized geologic map of North 
America in fluorescent colors, core sam- 
ples of the world’s more important oil 
producing rocks, microfossils and oil 


W. G. Skelly, president of the 
International Petroleum Exposition, 
has announced that ample housing 
facilities are available for all wish- 
ing to attend the show in Tulsa, 
May 14-23. Although all hotel 
rooms are allocated there are 
plenty of individual rooms in private 
homes and entire private homes 
available. Write or wire IPE Hous- 
ing Bureau, 12 West Fourth Street, 
Tulsa, Oklahoma. 


sand samples that visitors can view 
through microscopes and fluoroscopes, 
a relief map of Williston Basin, folding 
and faulting of rock structures, and the 
new diplogging tool that measures angle 
and direction of strata dip in well bores 

Geophysicists have planned their ex 
hibit to give both layman and scientist 
an adequate picture of equipment and 
procedures used in prospecting for oil 

Working models, from early equip 
ment and methods down to the latest 
devices, will highlight the 
parade in exploration. 

Among models will be a sampling of 
machines used for probing by seismix 
reflection. Although this is one of the 
oldest and most widely accepted meth- 
ods in current use, remarkable advances 
in equipment and the science of apply 
ing it have focused special attention on 
the 1953 seismic reflection display. 
Areas formerly unyielding to seismic 
crews are now being explored, sounded, 
and otherwise “screened” for oil po- 
tential. 

Believed to be the only one of its 
kind, an underwater gravity meter, 
which is operated by remote control, is 
expected to attract much attention to 
the gravity equipment display. Designed 
since the last show, the device is the 
property of Stanolind Oil and Gas Com 
pany, and has been used extensively in 
off-shore exploration work. 

Magnetic methods of prospecting for 
oil also are detailed in the parade of 
progress, showing that geophysicists 
may locate certain strata with reference 
to igneous rocks. These rocks, which 


progress 
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NEW TECHNIQUES SOLVE 


usually form a base for sedimentary 
layers, are more magnetic than the 
strata which settles on them. 

Geophysical techniques and_ skills 
overlapping into the production field 
will be seen in the display of well log- 
ging devices. Neutron and gamma ray 
equipment for charting radioactivity of 
various formations “down hole,” and 
devices for measuring electrical resis- 
tivity of strata will be demonstrated by 
working models. 

From miniature working models to 
life-size skyscraping giants, drilling rigs 
will lend background color and permit 
exposition visitors to see how drilling 
equipment is operated in the constantly 
probing search to unearth oil. 

Hall of Science drilling exhibits will 
provide visitors with latest information 
on improvements and designs in rock 
and diamond bits, drilling mud char- 
acteristics, use of air or gas as a drilling 
“fluid,” directional drilling, well cement- 
ing procedures, and well calipering. 

Platforms, barges, and other marine 
equipment models will be displayed to 
show how oilmen overcome the obstacle 
of drilling under water. 

Developments in methods, practices, 
and equipment for completing oil wells 
probably has set the pace of progress 
for the entire oil industry during the 
last five years, many observers feel. 

Contributing much to the heartbreak- 
ing, frustrating, “boom and bust” at- 
mosphere of earlier years in the oil in- 
dustry, mother earth often eccentrically 
refused to yield oil in paying quantities 
from known oil bearing strata. The story 
of how recently devised techniques al- 
low oilmen to combat this stubbornness 
—and obtain producing wells—is told 
in such terms as fracturing, perforating, 
acidizing and chemical treating. 

Exhibits will tell research chemists 
have provided ‘‘medicines,’’ which 
trained technicians in the field use to 
“doctor” stubborn strata in “well-firth.” 
In some fields “surgery” or dilation by 
fracture methods relieves earth pres- 
sures threatening to foil release of oil 
from sands. 

Although these developments are uti- 
lized during the drilling process or after 
completion of the drilling, they com- 
bine the skills and techniques of chem- 





Barton A. Myers 





OLD PROBLEMS ...... 





ists, geophysicists, and drilling crews, 

In the absence of gas pressure to pro. 
duce oil, production men now are jp. 
jecting water under pressure into these 
underground porous rock beds forcing 
oil out. 

Corrosion-resistant pipe and _ plastic 
pipe also form an important part of the 
array of well completion displays. 

Posing an ever-present challenge to 
production men, the problem of eff. 
ciently recovering oil is centered around 
lifting techniques and pumps, many of 
which will be illustrated and displayed 
to highlight improvements and develop. 
ments in this phase. 

Corrosion—which constantly extracts 
a costly toll in pumping units, loss of 
time and manpower—will be viewed in 
light of efforts of engineers, equipment 
manufacturers, and field men to mini- 
mize and subdue this menace. 

Free gas lift piston, ball pump, fluid- 
activated pump, sucker rod pump, bot- 
tom hole pump and paraffin scraper ex- 
hibits are included in the Hall of 
Science display, as well as in the regu- 
lar commercial exhibits. 

Studies of oil in its natural habitat 
and its conduct when being subjected 
to forces controlled by man will feature 
the reservoir performance and conserva- 
tion exhibit. 

A continuous movie of water displac- 
ing oil around sand grains in a simu- 
lated reservoir will show visitors that 
“oil does not produce itself, but requires 
energy in the form of gas or water 
under water to displace it.” 

Another similar exhibit demonstrates 
both water and gas injection. Visitors 
will be able to see clearly that “oil is 
found in porous and permeable rocks— 
not in lakes or rivers’—and the vari- 
ous flow processes. 

Use of card programmed calculators 
in reservoir studies will be demonstrated 
by solving problems. The U. S. Bureau 
of Mines will demonstrate the use of 
radioactive tracers to detect water move- 
ment in water flooding processes. A 
safety demonstration movie, “The Air 
We Breathe,” also will be furnished by 
the bureau. 

Pointing to the significance and scope 
of “speeding oil from its discovery to 
the user” exhibits will show petroleum 


On these pages are the men who had the task 
of managing the Big Show. W. G. Skelly, president 
of Skelly Oil Company, is the Exposition's dynamic 
president; William B. Way is the effective general 
manager. Others working on the important IPE 
Executive Committee are: Frank J. Hinderliter, IPE 
vice president; W. K. Warren, president of Warren 
Petroleum; D. D. Bovaird, president of the Bovaird 
Supply Company; Edgar F. Bullard, president of 
Stanolind Oil and Gas Company; C. H. Pape, Expo- 
sition treasurer, and H. R. Powers, secretary. 

Barton A. Myers is chairman of the IPE Housing 
Committee and promises to get every one a bed. 
G. H. Westby is chairman of the Scientific and 
Technical Committee, which is responsible for the 
Hall of Science. 
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transporters battling to keep abreast 
and ahead of complex problems that 
change with each new discovery field 
and completed well. 

Transporting facilities, including pipe 
lines, rail and water, and the vast net- 
work of communications that animates 
and controls them will be shown. 

Controls and instruments may repre- 
sent the phase in which most progress 
has been made in the last five years. A 
talking tank gage that announces by 
voice the fluid levels in remotely situated 
tanks is an example of these develop- 
ments. Other controls and instruments 
to be shown are products analyzer, elec- 
tric console, diesel engine speed con- 
trol, and a throttle valve. 

The rail display will be a model of 
an actual terminal complete with tanks, 
loading racks, and moving trains illus- 
trating the various types of tank cars 
used in petroleum and petrochemical 
industries. 

Miniature models of tankers and 
barges and a products pipe line will 
give visitors a view of these transport 
facilities. The model pipe line will show 
pump stations and terminals. Part of 
the pipe will be exposed and made of 
transparent material with a series of 
lights which change color and illustrate 
batching of various products through 
the same pipe. Various phases of pipe- 
lining will be illustrated on a backboard 
of photographs, drawings and sketches. 

A microwave radio system operating 
in the Hall of Science will demonstrate 
one of petroleum transportation’s new- 
est tools in controlling and operating 
pipe lines, and commercial exhibits by 
“big name” radio and electronics firms 
will also be displayed. 

The IPE Hall of Science microwave 
system has been assigned .001 watts out- 
put to operate on frequency 6585 and 
6705. Two microwave terminals in full 
duplicate with 6-channel multiplex sys- 
tems on each end of the circuit will per- 
mit operation of three phones, a tele- 
printer, a talking tank gage, telemeter- 
ing pressure controller and receiver. 

Allowing a dispatcher to carry on 
routine duties simultaneously with keep- 
ing an “eye” and “ear” check on a line, 
microwave radio-relay links on field in- 
stallations permit automatic operation 
of booster stations, relaying to the con- 
trol station information on pressures, 
power and equipment, and two-way 
voice communication. 

The corrosion exhibit will show a 
pipe corroding in a gel that discolors 
in proportion to the amount of corrosion 
taking place. 

A pyramid illustrating the different 
sizes of pipe; high strength pipe; and 
technical films, are other features of the 
transportation display. 

Exhibits in the refining division will 
cover newer developments in refining 
processes, Platforming and Orthoflow, 
petroleum research, a turbo-jet airplane 
engine, and a complete refinery model. 

A simplified flow diagram with 
colored lights to show the flow stream 
through the Platforming unit, plus a 


. . . . HALL OF SCIENCE HOLDS NEW WONDERS 
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Udex aromatic extraction unit, will 
highlight the display. 

Many visitors from all parts of the 
world probably will get their first look 
at an electron microscope that theoretic- 
ally can make visible a particle only 
one-billionth of an inch in diameter. 
With the most powerful conventional 
microscopes, particles measuring about 
1/125,000 of an inch in diameter can 
be seen. Smaller particles cannot be 
viewed through a conventional micro- 
scope because they are smaller than 
the intervals between light waves that 
illuminate them. A stream of electrons 
with a wave length of approximately 
1/100,000th that of visible light pro- 
vides illumination for the new electron 
microscope that will be displayed as 
part of an exhibit of modern petroleum 
research. 

The microscope is being used in con- 
junction with X-ray analysis in the de- 
velopment of greases and lubricating 
oils, and in studies of bearing metals in 
lubricants. 

An advanced high-sensitivity spectro- 
graph and a new 90-degree Geiger coun- 
ter X-ray spectrometer are among other 
instruments to be included in the 
Bureau of Mines crude oil research and 
X-ray microscopic apparatus exhibit. 

Called the “new science” of the oil 
industry, petrochemistry will have its 
niche in the Hall of Science for the first 
time in the history of the oil show. 

New and improved products have 
been made available for use in the 
home, in industry and on the farm as a 
result of phenomenal gains in petro- 
chemistry during the last five years. 

Plastics, synthetic rubber, nitrogen 
fertilizers, industrial alcohol, drugs, 
antifreeze, perfumes, inks, polishes, de- 
tergents and flavorings are some of the 
fields that petrochemistry has broad- 
ened, and most of these will be dis- 
played or represented in a vast exhibit 
that incorporates many moving units. 

Visitors will see displays and working 
models of application methods that 
were only in experimental stages five 
years ago, when the last show was held. 

Virtually every phase of the diversi- 
fied activities common to the global oil 
industry have been taken into consider- 
ation in the year and a half of planning 
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This electronic microscope, which will be displayed in the Hall of Science, theoretically 
allows the viewer to see particles only 1/1,000,000,000th of an inch in diameter, thus allow- 
ing man to get closer to the ultimate structure of petroleum. 


which has made this unparalleled event 
possible. IPE officials admit that the 
May 14-23 oil show has already sur- 
passed, in size and scope, many of the 
“dreams” they had for the 1948 show. 
The only record still standing—and that 
shakily—is attendance. 

Skelly, president of the show since 


1925, has issued the closing invitation. 
Addressing the entire petroleum indus- 
try, he said: “Come on out to the thir- 
tieth anniversary International Petro- 
leum Exposition and see the most com- 
plete, the most inspiring, most educa- 
tional... in fact, the greatest industrial 
show ever assembled.” 





SCHEDULE OF EVENTS 





THURSDAY, MAY 14 


Exhibitors Day — Petroleum Writers 
Day — Interstate Oil Compact 
Commission Day 


Hosts for the day: Representatives from 
oil centers of U. S. 

Directors for the day: W. G. Skelly, Gov- 
ernor Johnston Murray, D. D. Bovaird, 
Fred B. Mayer, W. J. Morris, Fred F. Mur- 
ray, J. B. O'Connor, G. A. Tompson, Bailie 
W. Vinson, Jay P. Walker, Carl White, Jr., 
members of the board of directors of the 
International Petroleum Exposition. 

Honoring: Oklahoma; Ardmore, Bart- 
lesville, Blackwell, Bristow, Chickasha, 
Cushing, Drumright, Duncan, Edmond, Elk 
City, El Reno, Enid, Glenpool, Hobart, 
Holdenville, Hollis, Hominy, Hugo, Lawton, 
McAlester, Muskogee, Norman, Nowata, 
Okemah, Oklahoma City, Okmulgee, Pauls 
Valley , Pawhuska, Ponca City, Sand 
Springs, Sapulpa, Seminole, Shawnee, Still- 
water, Tulsa, Vinita, Wewoka. 

Honoring: Illinois; Carmi, Centralia, 
Chicago, Flora, Galesburg, Lawrenceville, 
Mount Vernon, Olney, Robinson, Salem, 
Vandalia, Wood river. 

Honoring: Colorado; Colorado Springs, 
Denver, Durango, Golden, Sterling. 

9:30 a.m. Exposition gates open. 
9:45 a.m. Band Concert in front of Texas 

Building on Drake Drive. 

10:00 a.m. Formal opening ceremonies. 

Speaker’s stand in front of Nomads In- 
ternational Headquarters Building at Drake 
Drive and Silver Lane, northwest corner 
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Exposition grounds. Carl P. Flynn, News- 
paper Printing Corporation, master of cere- 
monies. 
11:00 a.m. Hall of Science opens. The 
entire world of oil in miniature—probably 
the most complete and colorful summary of, 
by and for the petroleum industry ever 
assembled. 

Drillin’ Inn Cafteria opens. Beverages and 
food served continuously until 9.30 p. m. 
Located on Skelly Drive at east end of Expo- 
sition grounds. 

11:30 a. m. Hall of Science Film Center 
opens. The story of oil on the screen with 

sound and color, until 6:00. 

All Day: Registration of international dele- 
gates, Nomads International Building, 

Drake Drive and Silver Lane. 

Registration of “Old Timers” in petro- 
leum at “Old Timers” Headquarters House 
adjoining replica of historic Drake Well, 
southeast section of Exposition. 

Registration of press, radio, and film, 
photographic and public relations repre- 
sentatives in IPE Press Bureau, ground 
floor of the Technical Building, in the cen- 
ter of Exposition grounds. 





FRIDAY, MAY 15 


Exploration Day—Arnied Services Day 
—Engineering Students Day 
Hosts for the day: Representatives from 
oil centers of U. S. 
Directors for the day: Frank J. Hinder- 
liter, G. H. Westby, R. B. Warren, H. F. 
Worley, E. H. McCollough, David A. Bart- 











lett, W. A. Fleming, Robert F. Garland, 
George Parker, Harry H. Rogers, members 
of the board of directors of the Interng. 
tional Petroleum Exposition. 

Honoring: Texas; Abilene, Alice, Ama. 
rillo, Bay City, Baytown, Beaumont, Beeville 
Big Spring, Borger, Breckénridge, Brenham, 
Brownfield, Coleman, Colorado City, Con. 
roe, Corpus Christi, Corsicana, Dallas, Dep. 
ton, Electra, Fort Worth, Gainesville, Glade. 
water, Harlingen, Henderson, Houston, 
Kerrville, Kilgore, Lamesa, Lockhart, Long. 
view, Lubbock, Lufkin, Luling, McAllen, 
Midland, New Braunfels, Odessa, Orange, 
Pampa, Port Arthur, Ranger, Robstown, 
Rusk, San Angelo, San Antonio, Sherman, 
Sinton, Sweetwater, Texarkana, Texas City, 
Tyler, Vernon, Victoria, Wichita Falls. 

Honoring: Kansas; Arkansas City, Au. 
gusta, Chanute, Coffeyville, Eldorado, Great 
Bend, Hutchinson, Independence, Kansas 
City, Liberal, Lyons, McPherson, Ottawa, 
Pratt, Russell, Wichita, Winfield. 

Honoring: Montana; Billings, Glendive, 
Havre, Lewiston. 

Honoring: Florida; Coral Gables, Miami 
Beach. 

10:00 a.m. Exposition gates open; Hall 
of Science opens; Registration of inter. 

national delegates; Registration of “O‘d 

Timers;” Registration of press, radio, film 

representatives; Drillin’ Inn Cafeteria 

opens. 

11:00 a.m. Hall of Science Film Center 
opens. 

7:30 p.m. Special presentation of petro. 
leum and allied industrial films in Hall of 

Science Film Center; until 9:30. 


SATURDAY, MAY 16 


Production Day—Antilles Day 
American Petroleum Institute Day 
Hosts for the day: Representatives from 

oil centers of U. S. 

Directors for the day: C. H. Pape, John 
W. Brice, E. F. Bullard, E. R. Filley, Sr., C. 
P. Dimit, Clyde H. Alexander, Frank M. 
Porter, A. W. McKinney, P. C. Lauinger, S. 
A. Guiberson, Jr., members of the board of 
directors of the International Petroleum 
Exposition. 

Honoring: Aruba, Cuba, Curacao, Doni- 
nican Republic, Haiti, Jamaica, Puerto 
Rico, Trinidad. 

Honoring: Wyoming ; Casper, Cheyenne, 
Greybull, Newcastle, Thermopolis. 

Honoring: Arkansas; Eldorado, Fort 
Smith, Little Rock, Magnolia. 

Honoring: Mississippi; Aberdeen, 
Brookhaven, Hattiesburg, Jackson, Laurel, 
Vicksburg. 

Honoring: Utah; Nephi, Provo. 

10:00 a.m. Exposition gates open; Hall 
of Science opens; Registration of inter- 

national delegates; Registration of “Old 

Timers;” Registration of press, radio, film 

representatives; Drillin’ Inn Cafeteria 

opens. 

11:00 a.m. Hall of Science Film Center 

Opens. 

12:00 noon Desk and Derrick luncheon, 
announcing “Oil Woman of the Year” 
and essay contest, at the Petroleum Club. 

:30 p.m. Special presentation of petro- 

leum and allied industrial films in Hall of 
Science -Film Center; until 9:30. 

9:00 p.m. “Oklahoma Night” Symphony 

Concert by Tulsa Philharmonic Orches- 
tra, H. Arthur Brown, conductor, on Drake 
Drive. 





SUNDAY, MAY 17 


“Old Timers” Day—Desk and Derrick 
Day—Far East Day 
Hosts for the day: Representatives from 
oil centers of U. S. 


Directors for the day: W. L. Connelly, 
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Du By it 


KILLS WEEDS AND GRASS AND PREVENTS REGROWTH 
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New Powerful Weed Killer Cuts Fire Hazards 


for OIL INDUSTRY 
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Small quantities of Du Pont CMU kill weeds 
and prevent regrowth. CMU controls most 
species that are a fire hazard around tank 
farms, oil and gas wells, refineries, pumping 
stations, above-ground pipelines and barrel 
yards. 


e Economical, low application rates usually 
keep ground clear through an entire growing 
season or longer. As little as 40 to 60 lbs. per 
acre or 1 to 1’ lbs. per 1,000 square feet 
often does the job. 


Get This Full-Color, Illustrated Booklet 
Showing Results With CMU aN 


Also tells how to use it. For 
your copy, use the coupon. 


REG.U.S, PAT.OFF. 


BETTER THINGS FOR BETTER LIVING 
-»» THROUGH CHEMISTRY 





To obtain more information on products advertised see page E-55 








e Kills most kinds of weeds and grass and 
prevents regrowth. It works through the roots 
... just spray it on the ground. 

e Eliminates fire hazards caused by un- 
wanted vegetation. 

e Saves work, cuts maintenance. One spray 
with CMU takes the place of repeated hand 
cutting, mowing, or other less effective means. 
e Non-flammable, non-volatile, non-corro- 
sive. Comes as a wettable powder to mix 
with water. 


E. I. du Pont de Nemours & Co. (Inc.) 
Grasselli Chemicals Dept., Wilmington, Del. 


Please send me illustrated booklet and other infor- 


mation about CMU. 











City. State. 




























E. B. Reeser, Alf Heggem, F. B. Parriott, 
E. B. McFarlin, A. F. Bourne, Jacob France, 
Barney Majewski, Joseph R. McGraw, 
members of the board of directors of the 
International Petroleum Exposition. 
Honoring: Pennsylvania; Bradford, 
Chester, Harrisburg, Oil City, Philadelphia, 
Pittsburgh, Titusville. 
Honoring: New Mexico; Albuquerque, 
Artesia, Farmington, Hobbs, Roswell. 
Honoring: North Dakota; Bismarck, 
Dickinson, Mandan, Minot, Williston. 
Honoring: British Borneo, Burma, India, 
Indonesia, Japan, New Guinea, Pakistan. 
10:00 a.m. Exposition gates open; Hall 
of Science opens; Registration of inter- 
national delegates; Registration of press, 
radio, film representatives; Drillin’ Inn 
Cafeteria opens. 
11:00 a.m. Hall of Science Film Center 
Opens. 
3:00 p.m. Memorial Service for “Old 
Timers” of the oil industry, at “Old 
Timers” Headquarters on the Exposition 
Grounds. 
4:00 p.m. Presentation of “Pioneer of 
Pioneers” and “Grand Old Man” awards 
by Exposition “Old Timers” Committee. 
7:30 p.m. Special presentation of petro- 
leum and allied industries films in Hall of 
Science Film Center; until 9:30. 
9:00 p. m. “Pops Concert” by Tulsa 
Philharmonic Orchestra, H. Arthur 
Brown, conductor. 





MONDAY, MAY 18 


Drilling Contractors Day— 
International Delegates Day— 
Williston Basin Day 


Hosts for the day: Representatives from 
oil centers of U. S. 

Directors for the day: Barton A. Myers, 
A. O. Olson, E. J. Nicklos, N. G. Henthorne, 
P. C. Spencer, Waite Phillips, George P. 
Fenn, Wirt Franklin, D. F. McMahon, G. 
C. Parker, members of the board of direc- 
tors of the International Petroleum Ex- 
position. 

Honoring: California; Bakersfield, Ber- 
keley, Beverly Hills, Coalinga, Compton, 
Long Beach, Los Angeles, Oxnard, Pasa- 
dena, Richmond, San Fernando, San Fran- 
cisco, Torrance, Whittier. 

Honoring: Nebraska; Hastings, Lincoln, 
Omaha, Sidney. 

Honoring: South 
Sturgis. 

8:30 a.m. Exhibitor’s breakfast at Drillin’ 

Inn Cafeteria. All exhibitors are urged 
to have a representative present. William B. 
Way, general manager of the International 
Petroleum Exposition, will be host, and the 
meal is “on the house.” 

10:00 a.m. Exposition gates open; Hall 
of Science opens; Registration of inter- 

national delegates; Registration of “Old 

Timers;” Registration of press, radio, film 

representatives; Drillin’ Inn Cafeteria 

opens. 

11:00 a.m. Hall of Science Film Center 

Opens. 

7:30 p.m. Special presentation of petro- 
leum and allied industrial films in Hall of 
Science Film Center; until 9:30. 


Dakota; Pierre, 


TUESDAY, MAY 19 

Pipeliners-Transportation Day— 
Petroleum Motor Transport Assn. Day 

Nomads Day—South America Day 

Hosts for the day: Representatives from 
oil centers of U. S. 

Directors for the day: Earl Sneed, W. C. 
Whaley, Henry L. Phillips, Ray L. Dudley, 
Ed H. Salrin, Richard Lloyd Jones, Jr., P. 
D. Hayes, M. F. Waters, J. H. Hill, Clarence 
H. Wright, members of the board of direc- 
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tors of the International Petroleum Expo- 
sition. 

Honoring: Louisiana; Abbeville, Bas- 
trop, Bossier City, Eunice, Houma, Jen- 
nings, Lafayette, Lake Charles, Minden, 
Monroe, Morgan City, Natchitoches, New 
Iberia, New Orleans, Opelousas, Ruston, 
Shreveport, Thibodaux. 

Honoring: West Virginia; Charleston, 
Parkersburg, Wheeling. 

Honoring: Nevada; Las Vegas, Reno. 

Honoring: Argentina, Bolovia, Brazil, 
Chile, Colombia, Peru, Uruguay, Venezuela. 
10:00 a.m. Exposition gates open; Hall 

of Science opens; Registration of inter- 
national delegates; Registration of “Old 
Timers;” Registration of press, radio, film 
representatives; Drillin’ Inn Cafeteria 
opens. 

10:30 a.m. Downtown parade of new 
equipment under auspices of Petroleum 

Motor Transport Association. Parade will 

proceed from downtown to special PMTA 

area east of Exposition grounds for demon- 

strations of equipment. 

11:00 a.m. Hall of Science Film Center 

Opens. 

7:30 p.m. Special presentation of petro- 
leum and allied industrial films in Hall of 

Science Film Center; until 9:30. 

9:00 p.m. “South American Night Con- 
cert” by Tulsa Philharmonic Orchestra, 

H. Arthur Brown, conductor. 





WEDNESDAY, MAY 20 


Purchasing Agents Day—Independents 
Day—Natural Gasoline Day 
—Africa Day 
Hosts for the day: Representatives from 

oil centers of U. S. 

Directors for the day: W. K. Warren, C. 
E. Buchner, Harold B. Fell, W. L. James, 
V. C. Fuller, H. M. Cosgrove, C. G. Mc- 
Laren, C. A. Prichard, J. A. LaFortune, 
members of the board of directors of the 
International Petroleum Exposition. 

Honoring: Indiana; Evansville, Mount 
Vernon, Princeton, Vincennes, Whiting. 

Honoring: Idaho; Idaho Falls. 

Honoring: Washington; Seattle, Van- 
couver. 

Honoring: 
Ethiopia. 
10:00 a.m. Exposition gates open; Hall 

of Science opens; Registration of inter- 
national delegates; Registration of “Old 
Timers;” Registration of press, radio, film 
representatives; Drillin’ Inn Cafeteria 
opens. 

11:00 a.m. Hall of Science Film Center 

Opens. 

7:30 p.m. Special presentation of petro- 
leum and allied industrial films in Hall of 
Science Film Center; until 9:30. 


French Morocco, 


Egypt, 





THURSDAY, MAY 21 


Engineers Day—Natural Gas Day— 
Europe Day—Mid-Continent Oil and 
Gas Association Day 
Hosts for the day: Representatives from 

oil centers of U. S. 

Directors for the day: J. L. Shakely, 
Clarel B. Mapes, W. L. Love, R. Otis Mc- 
Clintock, A. V. Borque, Wm. H. Garbade, 
James H. Gardner, J. Burr Gibbons, D. E. 
Buchanan, John E. Mabee, members of the 
board of directors of the International 
Petroleum Exposition. 

Honoring: Alabama; Brewton. 

Honoring: Michigan; Alma, Detroit, 
Grand Rapids, Midland, Mount Pleasant, 
Muskegon, Saginaw. 

Honoring: Virginia; Charlottesville, 
Richmond. 

Honoring: France, Italy, Netherlands, 
United Kingdom, Spain, Western Germany. 
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10:00 a.m. Exposition gates open; Haj 
of Science opens; Registration of inte. 

national delegates; Registration of “Q\j 

Timers;” Registration of press, radio, filp 

representatives. 

11:00 a.m. Hall of Science Film Cente 
Opens. 

6:00 p.m. Joint dinner meeting 9 
AIMME, AIME, AIEE, ASME, in th 

Topaz Room, Hotel Tulsa. 

7:30 p.m. Special presentation of petro. 
leum and allied industrial films in Hal] of 

Science Film Center; until 9:30. 

9:00 p.m. “European Night Concert” by 
Tulsa Philharmonic Orchestra, H. Arthy 

Brown, conductor. 


FRIDAY, MAY 22 

Refiners Day—Middle East Day 

Hosts for the day: Representatives from 
oil centers of U. S. 

Directors for the day: Dr. Gustav Egloff, 
R. W. McDowell, Rush Greenslade, W., A, 
Schlueter, J. H. Satterwhite, Roland YV, 
Rodman, Warner Lewis, Frank R. Billings. 
lea, F. O. Prior, members of the board of 
directors of International Petroleum Ey. 
position. 

Honoring: Missouri; Kansas City, 
Louisiana, Rolla, Springfield, St. Louis. © 

Honoring: New York; Brooklyn, Buf. 
falo, New York City, Olean, Rochester, 
Schenectady, Staten Island, Wellsbille. 

Honoring: Ohio; Akron, Cincinnati, 
Cleveland, Columbus, Dayton, Findlay, 
Lima, Marietta, Newark, Springfield, Woos. 
ter, Youngstown, Zanesville. 

Honoring: Tennessee; Memphis, Nash- 
ville. 

Honoring: Bahrein, Iran, Iraq, Kuwait, 
Qatar, Saudi Arabia. 

10:00 a.m. Exposition gates open; Hall 
of Science opens; Registration of inter- 

national delegates; Registration of “Old 

Timers;” Registration of press, radio, film 

representatives; Drillin’ Inn Cafeteria 

opens. 

11:00 a.m. Hall of Science Film Center 

Opens. 

7:30 p.m. Special presentation of petro- 
leum and allied industrial films in Hall of 
Science Film Center; until 9:30. 


SATURDAY, MAY 23 


Petrochemical Day—Safety Day— 
North America Day 
Hosts for the day: Representatives from 
oil centers of U. S. 
_ Directors for the day: K. S. Adams, Dr. 
C. I. Pontius, A. W. Peake, A. E. Bradshaw, 
J. P. Flanagan, L. F. McCollum, Warren C. 
Platt, R. E. Day, Ralph B. Pringle, Robert 
C. Sharp, members of the board of directors 
of the International Petroleum Exposition. 
Honoring: Georgia; Waycross. 
Honoring: Kentucky; Ashland, Bowling 
Green, Henderson, Lexington, Louisville, 
Owensboro, Winchester. 
Honoring: Maryland; Cumberland. 
Honoring: Canada, Central America, 
Mexico, United States. 
10:00 a.m. Exposition gates open; Hall 
of Science opens; Registration of inter- 
national delegates; Registration of “Old 
Timers;” Registration of press, radio, film 
representatives; Drillin’ Inn Cafeteria 
opens. 
11:00 a.m. Hall of Science Film Center 
Opens. 
7:30 p.m. Special presentation of petro- 
leum and allied industrial films in Hall of 
Science Film Center; until 9:30. 
9:00 p.m. “North American Night Con- 
cert” by Tulsa Philharmonic Orchestra, 
H. Arthur Brown, conductor. k * 
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Another Example 


Lfficient Power 


at Lower Cost 


Arkansas, and Hoffman, Illinois. 


HOWN here are some 

of the latest Cooper- 
Bessemer gas engine gen- 
erating units installed in 
Texas-Illinois Natural Gas Pipeline Company’s 
new pipeline. Modern JS’s like these have now 
gone into five Texas-Illinois stations; will like- 


wise power 4 more new stations as the year 
goes on. 








Texas to Illinois experience with Cooper-Besse- 
mer power dates back to 1929 when Cooper- 
Bessemers were first installed on the old Texoma 
and Natural Gas Pipeline Company of America 











of Cooper-Bessemer 600 hp, JS-8 gas engine generator units recently installed in Texas-IIlinois stations at Marshall, Tex 


and Malvern, Arkansas. Duplicate installations already installed on the line are located at New Caney, Texas, Biggers 


lines. Like the modern JS’s, these old engines 
were noted for dependability, low maintenance 
and high efficiency ... and they’re still running! 


But progress plays tricks with standards. Fo 
example, the old Texas to Illinois engines offeres 
25% thermal efficiency — 10,000 B.T.U. con 
sumption per bhp/hr. Today, you can instal! 
Cooper-Bessemers guaranteed not to exceed 
6500 B.T.U. per bhp/hr. 


Think what this unmatched 40% thermal! ef 
ciency means in dollars saved. It’s equivale: 
to buying your gas at older, lower rates! Bett« 


check up on what you stand to gain and sa\ 
with modern Cooper-Bessemers on the job. 





s hy Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 


T dn ae ct . oO. ¥ 











TABLE 2. Cost of exploration and values of oil production. 



















Gross crude Working 
production interest (85.5%) 
Year (million bbl) (million bbl) 

1944 1,678 1,435 
1945 1,714 1,465 
1946 1,734 1,483 
1947...... 1,857 1,588 
ar 2,020 1,727 
1949 1,842 1,575 
1950 1,974 1,686 
1951 2,245 1,919 
1952(p) 2,292 1,960 
9 Years 17,356 14,838 


Value of Exploration 
working interest expenditures 
Price (thousand (thousand Per cent 
per bbl dollars) dollars) of value 
$1.21 $ 1,736,350 $ 517,659 29.8 
1.22 1,787,300 731,207 40.9 
1.41 2,091,030 826,186 39.5 
1.91 3,033,080 904,332 29.8 
2.59 4,472,930 1,135,476 25.4 
2.55 4,016,250 1,255,367 31.3 
2.54 4,282,440 1,439,350 33.6 
2.56 4,912,640 1,739,575 35.4 
2.56 5,017,600 1,987,245 39.6 
$2.11 $31,349,620 $10,536,397 33.6 









(p) Preliminary estimates. 


TABLE 3. Initial cost of finding oil 


in new fields. 



















United States 1947 1948 

Reserves found (million bbl) 505 461 
Working interest (85.5%)... . 432 394 
Discovery wells drilled............ 660 783 
Dry holes drilled. . : 3,750 4,437 

od ee etc 4,410 5,220 
Drilling cost (thousand dollars)............ 374,860 443,700 
Other costs (thousand dollars). . meee 114,034 143,881 

Total cost (thousand dollars)............ 488,894 587,581 
Initial cost per bbl.................. $1.13 $1.49 





North 





Dakota 

1949 1950 1951 1952(p) 1952(p) 
983 623 465 578 29 
840 533 398 494 25 
880 980 1,320 1,340 5 
4,635 4,855 6,470 7,050 26 
5,515 5,835 7,790 8,390 31 
479,805 504,700 539,350 680,215 14,500 
150,860 156,500 166,660 186,677 65,000 
630,665 661,200 706,010 866,892 79,500 
$ .75 $1.24 $1.77 $1.75 $3.18 








(p) Preliminary estimates. 




















level. In 1948, the initial finding cost 
averaged 58.5 cents per barrel, and the 
price of crude oil was $2.59. Last year, 
the initial cost of finding a barrel of new 
reserves was 39.5 cents greater, but the 
price of crude oil was actually 3 cents 
less per barrel than it was in 1948. 
An alarming fact in the nation’s petro- 
leum reserves situation, and one which 
the financial statements of the oil com- 
panies do not reveal, is that oil replace- 
ment costs are consuming a constantly 
greater share of the producer’s gross in- 
come from oil. Last year’s exploration 
expenditures were equivalent to nearly 
40 per cent of the combined gross work- 
ing interest value of all the crude oil 
produced in the United States. Increas- 
ingly greater sums derived from the in- 
tegrated operations of the petroleum in- 
dustry are being plowed back into the 
building of future reserves, and these 
must ultimately be produced at a far 





















TABLE 4. Trend of reserves discov- 
eries and annual expenditures. 
(3-year moving averages) 











Annual New reserves Reserves 
expenditures discovered* discovered 
thousand (million per dollar (a) 

Period dollars) »b]) (bbl) 
1933-35......... $ 136,177 939 6.9 
1934-36 j 157,336 1396 8.9 
1935-37 187,648 1637 8.7 
1936-38 207,901 1848 8.9 
1937-39 231,631 1744 7.5 
1938-40 245,990 1441 5.9 
1939-41 272,516 1150 4.2 
1940-42 284,870 919 3.3 
1941-43 330,340 876 3.7 
1942-44 402,973 964 2.4 
1943-45 552,847 1231 2.2 
1944-46 691,484 1486 2.1 
1945-47 820,575 1702 2.1 
1946-48 955,33 1932 2.0 
1947-49 1,098,391 2320 2.1 
1948-50 1,276,730 2483 1.9 
1949-51 1,478,096 2760 1.9 
1950-52(p) 1,722,056 2618 1.5 
Year 1952(p) 1,987,245 2372 1.2 





* Initial reserves discovered in new fields and extensions. 
(a) Gross barrels. 
(p) Preliminary estimates. 
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greater cost than the oil from which 
today’s profits are being derived. 

Only a relatively minor share of the 
reserves discovered each year is pro- 
duced in that year. Most of the oil being 
produced today is represented by re- 
serves found 10 or 15 years ago, when 
finding costs were but a fraction of what 
they are now. In other words, the oil in- 
dustry is taking oil from underground 
reserves which cost 15 or 20 cents per 
barrel in the earlier years, and is re- 
placing it with new reserves that are 
initially costing 98 cents per barrel. 

Analysis of expenditures in the oil 
producing branch of the industry during 
the year 1952 reveals the fact that the 
production of oil is not as profitable as 
many believe. The facts indicate that the 
combined cost per barrel of oil pro- 
duced in 1952, for exploration, develop- 
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FIG. 3. Cost of finding oil in 1952, 


ment and lifting oil to the surface aver. 
aged about $2.35, against an average 
market price for crude of $2.56. Pre 
liminary figures indicate that for every 
net barrel of crude oil produced last 
year, the industry spent $1.01 for explo- 
ration; 58 cents for development, and 
about 75 cents for lifting. The combined 
expenditures in 1952 aggregated about 
$4,598 million, while the met working 
interest value of crude oil produced 
amounted to $5,018 million. The net re- 
turn on the average producing oil well 
last year amounted to about $875. 
Despite the fact that steel and other 
supply costs, as well as wages, had ad- 
vanced to new peak levels, the oil in- 
dustry drilled in 1952 the greatest num- 
ber of exploratory wells in its history. 
A total of 10,600 wildcat wells were 
drilled in the search for oil, and 8750 


FIG. 4. Exploration expenditures and reserves discovered per dollar. 
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vorking ; 
duos It takes a Giant 
vil well , 
Bis to catch a Giant 


had ad- 
oil in- _ always exciting to watch a little guy challenge a big guy— 





hes and win. That’s why Jack the Giant Killer has topped the list 
c nn of popular children’s stories for centuries. And that’s why we think 
d 8750 the oil business_is the most thrilling business in the world. It’s a 
contest between Men and a modern Colossus. 
dollar. Not just any men. It takes men of tremendous initiative and 
— daring— giants in their own right—to stalk the reluctant giant, 
Petroleum, drag him from his lair, civilize him, and put him to work. 
Kg Cities Service is well equipped with such men. Geologists who, 
/ at great personal hardship, track down the giant in his native 
r 8 haunts. Production men who risk all to bring him out alive. Refinery 
operations men, who domesticate and train him. Research men, 
ie who think of new ways to utilize his strength. : 
an The mammoth muscles of petroleum have taken over some of 4 A 
5 mankind’s hardest, most back-breaking jobs. We think a lot of DY Mb >>, 
7 F credit is due the great-hearted Cities Service ‘Jacks’ who’ve ez Any. \ \ [ 
= devoted their lives to finding, catching and domesticating this . A 
é mightiest of modern “‘Giants.”’ Y 
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Quality Petroleum Products 
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dry holes were drilled in the develop- 
ment of previously discovered oil fields. 
A total of 19,350 exploratory holes were 
drilled last year, compared with 18,760 
such wells drilled in 1951. All drilling 
in 1952 embraced 45,920 wells, com- 
pared with 44,445 wells drilled in 1951. 
The combined average cost per well 
drilled in 1952 was about $75,747, com- 
pared with an average cost per well in 
1951 of $71,055. Average cost of explora- 
tory wells last year, including drilling, 
leases, geological, geophysical and over- 
head cost, averaged about $102,700 per 
well, compared with an average of $92.- 
600 per well in 1951. 

Exploratory drilling expenditures 
comprised 61.3 per cent of the total cost 
in 1952, while lease rentals and bonuses 
accounted for 23.4 per cent; geological 
and geophysical costs, 9.7 per cent; and 
general overhead costs comprised 5.6 
per cent of the total. The cost of drilling 
and equipping productive oil wells that 
opened new oil fields last year was about 
$113,000 each, while oil wells drilled in 
extending previously discovered fields 
cost about $88,000 each. Wildcat dry 
holes cost $75,000 each, while develop- 
ment dry holes, after salvage of equip- 
ment, averaged about $42,000 each. 
Average drilling cost of all exploratory 
wells in 1952 was $62,900, while all 
other costs averaged about $39,800 per 
well. This brought the total cost per 
well to a new high level of $102.700. 
This is over three times the cost ex- 
perienced during the period 1935-39. 
The cost of drilling all dry holes in 1952 
exceeded one billion dollars, and ac- 
counted for 85.4 per cent of total cost 
of all exploratory drilling in the United 
States during 1952. 

Preliminary studies of expenditures 
for strict wildcatting operations in 1952 
indicate that a total of nearly $867,000.- 
000 was spent for drilling, leases, geo- 
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FIG. 5. Average depth and cost per foot of drilling, 


logical, geophysical, and overhead costs. 
These operations led to the initial dis- 
covery of 578,000,000 bbl of new re- 
serves, which amounted to 494,000,000 
bbl of working interest oil. These ex- 
penditures, divided by the net oil found, 
represent an average initial cost of $1.75 
per bbl. New field exploration in 1952 
involved the drilling of 8390 wells, of 
which 7050, or 84 per cent were dry 
holes. In the last six years expenditures 
chargeable to wildcat operations have 
averaged $1.27 for every barrel of new 
oil reserves discovered. These costs are. 
of course, modified by later development 
of the new oil pools found each year. 
which usually results in upward revisions 
of first estimates. 

It has been stated authoritatively, 
from time to time, that the search for 
oil in North Dakota is by far the most 
expensive undertaking ever experienced 
by the oil industry. A preliminary sur- 
vey of exploration expenditures in the 
Williston Basin for 1952 indicates that 
they are relatively the highest in the 


nation. Expenditures chargeable to new 
field wildcat operations in that area last 
year, including all incidental expenses, 
aggregated about $79,500,000. The in- 
dustry drilled 31 wildcats, of which only 
5 opened new pools, and these resulted 
in the discovery of 578,000,000 bbl of 
new reserves. If the total expenditures 
are divided by the net working interest 
oil found, of 494,000,000 bbl, the indi- 
cated initial cost is $3.18 per barrel. 
This cost will, of course, be reduced 
considerably by the ultimate recover- 
able reserves added by extensions and 
upward revisions in first estimates. 
Drilling costs in the Williston Basin 
average from $50 to $60 per foot, for 
depths ranging from 8000 to 10,000 ft. 
This compares with an average cost of 
about $14 per foot for all exploratory 
drilling in the United States. Lease costs 
are higher than elsewhere, due to active 
bidding for favorable acreage. Lease 
rentals and bonuses in North Dakota 
last year aggregated some $18,000,000 
while geophysical, geological, and over- 


TABLE 5. Exploratory footage and cost per foot. 





Exploratory 





Drilling cost 


Year wells drilled Total footage Average depth Cost per foot per well 
1933 3,414 9,397,250 2753 $4.11 $11,321 
1934 4,472 12,658,165 2831 3.93 11,118 
1935 5,101 14,836,234 2908 3.82 11,115 
1936 5,511 16,391,412 2074 3.80 11,297 
1937 6,670 20,562,764 3083 4.04 12,443 
1938 6,303 20,078,165 3185 4.01 12,784 
1939 6,602 20,589,169 ~ 3119 4.26 13,293 
1940 6,917 22,039,080 3186 4.45 14,192 
1941 7,389 23,945,370 3241 4.98 16,126 
1942 5,946 19,918,890 3350 5. 86 19,631 
1943 6,702 22,552,494 3365 7.32 24,607 
1944 7,503 27,278,261 3636 8.82 32,051 
1945 8,187 30,626,013 3741 11.94 44,650 
1946 9,403 33,018,669 3512 12.73 44,708 
1947 10,401 38,364,903 3689 12.56 46,340 
1948 12,850 48,193,450 3750 12.50 46,890 
1949 14,025 51,625,758 3681 13.49 49,670 
1950 16,249 62,137,989 3824 13.22 50,570 
1951 18,760 75,903,240 4046 13.42 54,300 
1952(p) 4374 14.38 62,900 


19,350 


p) Preliminary estimates. 


84,635,000 
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‘COOK "SUPER-FLEX” 


















OIL CONTROL RINGS 
reduce lube-oil 4 





























Coil peripherial 
compression type 
expander, contained by 
the ring, simplifies 

application — fits 
existing grooves. 





Straight-line 
oil flow, unrestricted 
by expander, assures 
maximum drainage. 


Sections of 
two typical 
rings. 

: Flexible ring 
section assures 
cylinder contact at 
all points — provides 


Tension is uniform and posi- 
adjustable by inserting tive wiping 


washers here. 


CH 


Spring wire of rec- 


action. 


tangular cross-section 

gives expander stability 
reduces localized 
stresses-— assures 


escape ome 
ee 
« 


uniform tension. 


AT THE INTERNATIONAL 
PETROLEUM EXPOSITION 
TULSA, OKLAHOMA 


See these outstanding new oil control rings as 
well as other Cook rings and packings at our 
exhibit in the Texas Building BOOTHS No. 5! 
and 52. 

Our representatives will be glad to meet you 
and discuss your ring and packing problems 
with you. Headquarters for C. Lee Cook person 
net will be at the Tulsa Hotel. 


Ring and Expander 
Spring “float’’ in groove 
— cylinder contact is 
undisturbed by 
piston “slap’’. 











‘Expander never 
“touches groove lands 
or bottom— preventing 

damage to groove 
and expander. 


C. Lee Cook Mfg. Co., Incorporated, Louisville 3, Ky 
Representatives in principal industrial cities 


COOK 


PISTON RINGS 
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FIG. 6. Trend of oil finding costs and total cost of exploratory wells. 


head costs involved at least $47.000,000 
more. Including development costs, the 
oil industry is spe nding more than $100,- 
000,000 a year in North Dakota. While 
ultimate returns from this highly suc- 
cessful venture are expected to be lucra- 
tive, it is obvious that tremendous 
capital outlays will be involved before 
there is any appreciable pay-out on the 
original investment. 

Conservative estimates indicate that 
the oil indus try has already spent at 
least $175,000,000 for exploration of 
prospective oil producing areas in the 
Williston Basin. A new survey of re- 
serves and production, recently prepared 


by the API Committee on Reserves, 
shows that the quantity of proved oil re- 
serves found to date has amounted to 
about 72,600,000 bbl. Gross cost of these 
reserves amounts to about $2.41 per bar- 
rel. After deducting the royalty owner’s 
share of this oil, the actual cost of find- 
ing oil in that area, thus far, is about 
$2.82 per barrel. Production of crude oil 
to date has amounted to about 1,500,000 
bbl, with a gross market value of some 
$3,750,000. Thus far, only two per cent 
of the oil found has been produced. 
Each year, the oil industry manages 
to increase the nation’s future reserve 
oil supply, despite the fact that the de- 


TABLE 6. Cost of hutien oil in the United States. 


(Incorporating new revisions in previous estimates) 





Initial reserves Revised reserves 











found found 
——.Explor- Drilling Other Total Cost per barrel Cost per well 
Gross Net W.I. Gross Net W.I. atory cost costs cost 
; million (million (million (million wells (thousand (thousand (thousand Initial Revised 
Year bbl bbl bbl) bbl) drilled dollars) dollars) _—_ dollars) disc. dise. Drilling Total 
1) 2 3) (4) (5) (6 ) (7) ( 8) 9) 10 11) 12 
1944 1243 1063 2311 1976 7,503 $240,479 $277,180 $517,659 $.487 $.262 $32,051 $68,994 
1945 1581 1352 2759 2359 8,187 365,557 365,650 731,207 541 310 44,650 89,313 
1946 1635 1398 2679 2291 9,403 420,386 405,800 826,186 591 361 44,708 87,864 
1947 1892 1618 3121 2668 10,401 481,982 422,350 559 339 46,340 86,947 
1948 2270 1941 3053 2610 12,850 602,575 532,901 1, 585 435 46,890 88,364 
1949 2798 2392 3578 3059 14,025 696,622 558,745 1, 255, 367 525 410 49.670 89.505 
1950 2382 2037 3200 2736 16,249 821,750 617,600 1,439,350 706 526 50,570 88,600 
1951 3101 2651 3405 2911 18,760 1,018,565 721,010 1,739,575 656 598 54,300 92,600 
1952(p) 2372 2028 19,350 1,217,365 769,880 1,987,245 980 62,900 102,700 
Three-year moving averages 

1933-35 938 802 1467 1254 4,329 48,354 87,826 136,180 169 109 11,170 31,524 
1934-36 1396 1193 2107 1801 5,028 56,223 101,113 157,336 132 087 11,182 31, om 
1935-37 1637 1399 2534 2166 5,760 67, 318 120,330 187,648 134 087 11,687 ‘ 

1937-38 1848 1580 2779 2376 6,161 75,277 132,623 207,900 131 O87 12,218 33.7 744 
1937-39 1744 1484 2577 2203 6,525 83,779 147,833 232,612 157 106 12,840 35,649 
1938-40 1441 1225 2108 1819 6,607 88,836 157,153 245,989 201 135 13,446 37,232 
1939-41 1150 977 1667 1442 6,969 101,696 170,820 272,516 279 189 14,593 39,104 
1940-42 926 792 1354 1441 6,750 111,350 173,520 284,870 360 198 16,496 42.203 
1941-43 873 747 1481 1174 6,679 133,643 196,696 330,339 442 281 20,009 49,459 
1942-44 961 822 1791 1531 6,717 174,083 228,890 402,973 490 263 25,917 59,993 
1943-45 1228 1050 2323 1986 7,464 257,027 295,823 552,850 527 278 34,436 74,069 
1944-46 1486 1271 2583 2208 8,364 342,140 349,543 691,683 544 313 40,906 82,698 
1945-47 1702 1456 2853 2439 9,330 422,641 820,574 564 336 45,299 87,950 
1946-48 1932 1652 2951 2523 10,884 501,647 53, 3 955,330 578 379 46,090 87,774 
1947-49 2320 1983 3250 2779 12,425 593,726 504, 665 1,098,391 554 395 47,785 88,402 
1948-50 2483 2123 3277 2801 14,374 706,982 569,748 1,276,730 601 456 49,185 88,822 
1949-51 2760 2360 3394 2902 16,344 845,645 632,451 1,478,096 626 509 51,740 90,437 
1950-52 2618 2238 18,120 1,019,227 702,833 1,722,060 769 56,249 95,036 





1) Oil found in new fe Ids ond extensions to previous discoveries. 





(3) Revisions in prior estimates allocated to original discovery years 


5) Wildcat oil producers and all dry holes drilled 


(7) Includes leases, geological, geophysical, and overhead eosts. 


9) Column 8, divided by ( ‘olumn 2 


(10) Reflects alloc ated revisions, Column 8 divided by Column 4. 


(p) Preliminary estimates. 
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TABLE 7. Producing oil wells and 


reserves per well. 





——— 
Proved 
Number reserves* Reserves 
of (end of year) _ per well 
Year wells (million bbl) (bbl) 

ee ‘ 326,850 12,750 39,009 
ED ot have aceane 333,070 13,750 41,283 
BR 340,990 14,492 42,500 
ee 349,450 15,160 43,380 
AEE Ne ae 363,030 17,622 48,540 
SS 369,640 19,507 52,770 
_ RR 380,390 20,690 54,390 
sy 389,010 21,281 54;700 
Ee 399,960 21,873 54;690 
1942. 404,840 22,383 55,290 
1943 407,170 22,399 55,010 
ee 412,220 22,710 55,090 
eee. 415,750 23,184 55,764 
1946 421,460 24,027 57,008 
1947 429,637 24,755 57,681 
1948 437,880 26,854 61,327 
1949 448,680 28,430 63,809 
1950 465,870 29,605 63,548 
1951 474,990 32,293 67,987 
1952(p) 484,600 33,086 68,275 


* Includes ied gas liquids, partly estimated for 


early years. 
(p) Pre liminary estimates. 


mand continues to rise to new high 
levels year after year. Yet, this accomp. 
lishment has involved greater outlays of 
capital each year, and when these ex. 
penditures are measured in terms of the 
number of barrels of new oil found per 
dollar, it is evident that the results are 
decidedly unfavorable to the industry 
itself. Last year, the oil industry spent 
$1,987 million in exploration and found 
in new oil fields and extensions to prev- 
iously discovered fields a total of 2,372 
million barrels of reserves. This means 
that only 1.2 bbl of new oil was found 
for each exploratory dollar. In contrast 
with earlier years, this is a decidedly 
small incidence. During the years 
1934-38, when expenditures were only 
one-tenth of what they are today, the in- 
dustry found nearly 9 bbl of new re- 
serves for each dollar spent in explora- 
tion. This emphasizes the definite con- 
viction that oil is not only far more diff- 
cult to find, but also involves progres- 
sively greater capital investments to 
build and maintain the nation’s future 
oil supply. 

Deeper drilling has greatly increased 
the costs of the oil industry. Last year, 
the average depth of wildcat wells was 
4600 ft, against 4230 ft in 1951, and 
about 3300 ft in 1935-39. Average depth 
of all exploratory wells last year was 
4374 ft, against 4046 ft, in 1951, and 
around 3000 ft in 1935-39. Average cost 
per foot, including casing and _ other 
equipment was $14.38, compared with 
slightly over $4 per foot in 1935-39. Al- 
though the cost of drilling a foot of hole 
is now about $7, cost of casing and 
equipment of producing wells entails an 
additional cost of about $7.38 per foot. 
Each year, as depth increases, the cost 
of drilling ascends to a higher level. As 
a result, the average cost per well has 
shown an increase of more than 400 per 
cent since 1935-39. Last year, the cost of 
drilling an exploratory well averaged 
$62,913, against $54,300 in 1951. Higher 
steel prices, as well as wage increases, 
had a pronounced effect upon the rise in 
drilling costs in 1952. 

Last year, the oil industry’s explora- 
tory drilling operations penetrated a 
depth equivalent to over 16,000 miles; a 
total of 84,600,000 ft. This is more than 
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Built for your specific requirements, Fisher Diaphragm 
Motor Valves are manufactured to handle pressure condi- 
tions up to 10,000 pounds, for high pressure drops and 
are available in metals for highly corrosive service and 
alloys for high temperature work. 


TYPICAL EXAMPLES OF 
DIAPHRAGM MOTOR VALVE 
WIDE RANGE ADAPTABILITY 











3 








DMV with Hand Jack Operator. Allows for 
manual operation against spring action. 
limits travel of valve. Example — Maximum 
opening in spring opened valve. Minimum 
closing in spring closed valve. 





FROM CONTROLLER 








DMV with Remotely Actuated Electric Solenoid 
Trip Out. Valve may be fully opened or closed 
by unloading operating pressure from dia- 
phragm by solenoid operation. Solenoid is 
actuated from manual switch or an electric 
tie-in circuit. 


THE PETROLEUM ENGINEER, May, 1953 





DMV with Continuously Connected Handwheel. 
Operator can open or close valve against 
controller action. Can operate valve manu- 
ally if operating medium fails. Can set max- 
imum opening or minimum closing of inner 
valve. 

UNLOADER 





DMV with Air Cut-Out Feature. Valve mem- 
ber becomes inoperate, subject to manual 
handling to re-establish operation. When 
controller removes air from diaphragm, UN- 
LOADER opens. Valve remains in this posi- 
tion — UNLOADER orifice is too large to 
allow air pressure to be re-established. 


Y * A 








AIR LOCK 
REGULATQR — 
“ah fg | 





DMV with Air Lock. Should operating air 
supply fail, air lock regulator closes, locking 


pressure on diaphragm — valve remains at 
last position until operating air supply is re- 
established. 





DMV — with Auxiliary Controller Over - ride 


An auxiliary controller, such as temperature, 
placed in operating air line to diaphragm ~ 
can over-ride action of main control func- 


tion by unloading diaphragm and taking over 
functional operation of DMY. 


WN, IOWA 
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FIG. 7. Trend of producing oil wells and reserves per well. 


four times the depth drilled in 1935-39. 
The oil industry’s record of the last five 
years provides ample assurance that the 
nation is not in any foreseeable danger 
of running out of oil for many years to 
come. There is much more oil to be 
found in the United States, and tech- 
nologic progress is continually paving 
the way to the maintenance of an ade- 
quate future supply. The pace estab- 


FIG. 8. Exploratory wells drilled and reserves discoveries related to oil price level. 


lished by the expense of finding future 
oil reserves, however, cannot be con- 
tinued without some compensatory re- 
lief in the form of either a higher deple- 
tion allowance, or an increase in the 
price of oil. At present replacement 
costs, it is obvious that profits from 
future production may be impaired, and 
may ultimately fail to provide sufficient 
capital needed for more exploration. 

















TABLE 8. Effect of price upon explo. 
ratory drilling and reserves found, 
(Three-year moving averages) 





—$—$—$—__ 


Exploratory Total reserves Average 





wells found* price of 
Period drilled (million bbl) crude oil 
1933-35........ 4,329 1026 $ .88 
1934-36......... 5,028 1413 1.02 
1935-37..... 5,760 2220 1.09 
1936-38......... 6,161 2781 1.12 
1987-39........ 6,525 2794 i 
1938-40......... 6,607 2248 1.05 
1939-41....... : 6,969 1807 1.06 
1940-42..... . 6,750 1509 1.12 
1941-43......... 6,679 1442 1.18 
1942-44......... 6,717 1629 1.20 
1943-45....... 7,464 1929 1.21 
1944-46..... 8,364 2425 1.28 
1945-47....... 9,330 2634 1.52 
1946-48. Geren 10,884 3286 2.20 
1947-49... ats 12,425 3518 2.36 
1948-50......... 14,374 3723 2.56 
eg. ee 16,344 4014 2.55 
1950-52(p).... 18,120. 3924 2.56 
* Includes all reserves credited to new fields, extensions 


and revisions. : 
p) Preliminary estimates. 


With costs at existing levels, it. is 
difficult to see how the industry can pre- 
vent the excessive importation of for- 
eign oil. This is particularly a problem 
in the light of the reduction in tariffs on 
imported oil. If oil prices are advanced 
to meet the industry’s higher costs, 
cheap foreign oil could become a serious 
competitor in our domestic markets. Re- 
ceipts of foreign oil, at the rate of more 
than 1,000,000 bbl daily, are already 
exerting an unfavorable effect upon the 
markets for domestic oil. This is par- 
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AIR-COOLED HEAT EXCHANGER 
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* Improved design 





























* Wide application 
* Dependable service 


ze 3 WRITE FOR DETAILS 





* Designed, manufactured and serviced by 


THE GRISCOM RUSSELL CO. - MASSILLON, OHIO 
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| at the Oil Show 
Tulsa 
May 14-23 











Almost 5 years of drilling service — with but very little repair 

work and only an occasional top overhaul! That’s real performance 
— the kind of performance two Le Roi L3000’s gave Trigg Drilling 
Company of Oklahoma City. 


And — they delivered the power, the fast acceleration, the vibration- 
free operation Le Roi engines have long been famous for. Thanks to 
this exceptional power and smoothness, they handled 15,000 feet of 
44," drill pipe easily, according to Mr, Clay Trigg. 


It’s no wonder Trigg Drilling Company selected Le Roi to power the 
three-engine rig shown above, It’s no wonder they now have a total of 
seven L3000’s on their three rigs and an additional two Le Roi H2000’s. 


Reports from all fields show that you can count on Le Roi for depend- 
ability and economy under continuous loads. You can count on Le Roi 
for lugging power at slow speeds. You can count on Le Roi for plenty 
of reserve power to help your crew out of the tight spots. 


Enjoy these advantages — insist on Le Roi power on original equip- 


ment and as replacement engines. Ask your rig manufacturer, supply 
house, or Le Roi distributor to show you Le Roi engines at work. 


MILWAUKEE 14, WISCONSIN 


Plants: Milwaukee ® Cleveland @ Greenwich, Ohio 
Oil Field Headquarters: Tulsa, Oklahoma 


ie - Service as Near as 
Your Telephone 


omplete parts stocks . . , Skilled me- 
chanics on 24-hour call . . . Unexcelled 


Oilfield Sales-Service Network 


Le Rei Company Branch — Tulsa 
Corson Machine & Supply Co. — 
Oklehome City 


East & South Texas, Guif Coast 
«Sow Engine and Pump Company — 
‘Houston, Kilgore, Edinburg, Dalles, San 
_ Antonio, Corpus Christi, Texas, and La» 
- fayette, Houma, Lovisionc. 
North & West Texas, New Mexico 
« General Machine & Supply Co. —~ Odessa, 
Snyder, Texos. 
Nortex Engine & Equipment Co.-—Wichita 
lis, Texas. 
Corson Machine ond Supply Co. —Great Bend 
. Minois — Western Kentucky 
Western Machinery & Engine Co 
Centralia, lilinois and St. Lovis, M 


Hafer Engine Service — Reed City 


‘Casper, Wyoming, enseliy, Col. 


Machinery Co. — Los Angeles, 
and Bakersfield, Calif. 


uchian Area 
~MKenzie Co., Pitisburgh, Broadford, 


Expert Utd. — Calgary, Edmonton, 








HOW TO AVOID 
PARAFFIN BUILD-UP 
and CORROSION 









































Specify Black-Buty 


..ethe Quality 
Butyrate Plastic Pipe for 
GATHERING LINES 





Here is pipe that provides its own pro- 
tection against the corrosive action of salt 
water, sour crude oil, corrosive earth and 
electrolysis. It's BLACK-BUTY, the 
100% virgin black cellulose acetate buty- 
rate plastic, which resists these destruc- 
tive forces. 

BLACK-BUTY is the practical answer 
for trouble-free gas and oil gathering 
lines. It never clogs—the smooth interior 
shrugs off build-up of paraffin or minerals. 

Built to rigid specifications, BLACK. 
BUTY never varies in quality. Light in 
weight, it’s easy to handle, less costly to 
ship, quicker and simpler to install. No 
heavy equipment is required for stringing 
and laying. You save money right down 
the line—slash maintenance and replace. 
ment costs. 

BLACK-BUTY comes in Solvent 
Welded pipe sizes from %” to 6” in 
standard lengths of 20 feet, with coupling 
attached. Other fittings 
available. Get the 
complete facts today 


ANESITE 


Company 


Pioneers in Plastic Pipe 






Black-pit 


3579 Touhy Avenue, Chicago 45, Illinois 


Member, Thermoplastic Pipe 
Standards Assn. 
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FIG. 9. Wells and footage drilled in exploration per 


million barrels of reserves found. 


ticularly true in the light of excessive 
stocks of both crude oil and heavy fuel 
oils in the United States. 

It is reasonable to assume, however, 
that the major oil companies who have 
foreign operations are not going to per- 
mit imports to wreck the domestic oil 
industry. The big importing companies 
have a definite stake in the domestic pic- 
ture, and cannot afford to play their 
foreign interests against their domestic 
operations. There is every reason to be- 
lieve that voluntary action will solve the 
import problem in the near future. A 
reduction of 100,000 bbl daily in Vene- 
zuela in February is significant. Mean- 
while, unless economies in exploration 
and development costs can be achieved, 
without sacrificing the continued, dili- 
gent search for oil, there should be a 
reconsideration of the adequacy of the 
depletion allowance, particularly in the 
light of ascending replacement costs. 

Nearly 32 per cent of the reserves re- 
ported found in 1952 comprised re- 
visions in previous estimates. These re- 


visions aggregated 934,000,000 bbl. Al- 
location of revisions to original dis- 
covery years has the effect of reducing 
the initial finding cost. Some of these re- 
visions extend back for a period of eight 
years, and occasionally affect first esti- 
mates over a period of 20 years. These 
studies show that allocated revisions 
have reduced initial costs as much as 25 
cents per barrel. In 1951, the initial cost 
was 65.6 cents per barrel, which was re- 
duced to 59.8 cents per barrel by the 
allocation of revisions reported in 1952. 
Over a period of the last 20 years, re- 
visions in first estimates have reduced 
initial finding costs by an average of 
12.6 cents per barrel. If present trends 
continue, it is likely that last year’s 
initial finding cost of 98 cents per barrel 
may ultimately be reduced to about 83 
cents per barrel, due to subsequent re- 
visions in first estimates. These costs in 
volve only oil in the ground, and do not 
include the cost of developing oil pools, 
nor do they include the cost of bringing 
oil to the surface. These additional costs, 


TABLE 9. Exploratory drilling and footage related to price of crude. 





(Index numbers— 1935-39 equals 100) 





Exploratory 
footage Drilling 
drilled Index cost per 
Year ‘thous. ft number foot 

1935—39 18,492 100 $ 4.00 
1940 22,039 119 4.45 
1941 23,945 129 4.98 
1942 19,919 108 5. 86 
1943 22,552 122 7.32 
1944 27,278 148 & 22 
1945 30,626 166 11.94 
1946 33,019 179 12.73 
1947 38,365 207 12.56 
1948 48,193 261 12.50 
1949 51,626 279 13.49 
1950 62,138 336 13.22 
1951 75,903 410 13.42 
1952(p) 84,635 458 14.38 





* New field wildcats and extension wells drilled 
(p) Preliminary estimates. 





To obtain more information on products advertised see page E-55 


Footage 
drilled Price of 
Index per million Index crude oil Index 
number bbl disc. * number per bbl number 
100 6,754 100 $1.10 100 
111 21,606 320 1.02 93 
124 24,434 362 1.14 104 
146 25,570 379 1.19 108 
183 26,162 387 1.20 109 
220 21,945 325 i oe 110 
298 19,371 287 1.22 111 
318 29,195 299 1.41 128 
314 20,277 300 1.91 174 
312 21,230 314 2 59 235 
337 18,451 273 2.55 232 
330 26,086 386 2.54 231 
335 24,477 362 2.56 233 
359 35,681 528 2 56 233 
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FOOTAGE —THOUSANOS FEET PER MILLION BARRELS 








as previously stated, bring the average 
cost of a barrel of oil on the surface to 
about $2.35. 

Analysis of oil finding costs on a 
three-year moving average basis indi- 
cates an average cost during the period 
1950-52 of 76.9 cents per barrel. This is 
about 51 times the cost experienced in 
1935-39. Since 1947, new reserves dis- 
coveries have ranged well over three bil- 
lion barrels annually, through the inclu- 
sion of allocated revisions. In the three 
years, 1950-51, the rate of ultimate dis- 
covery was 3,394 million barrels an- 
nually. This rate of discovery is the 
greatest in the oil industry’s history. It 
is apparent, however, that these results 
have been accomplished only by the 
multiplication of risk capital, which is 
about nine times as much as was con- 
sumed for exploration back in 1935-39. 

An important factor in the nation’s 
oil reserves situation is the growth in 
the number of producing oil wells and 
the increase in availability of reserves 
per well. At the close of 1952, the in- 
dustry had in operation a total of 
484,600 producing wells, each of which 
tapped reserves of about 68,275 bbl. In 
1933, the average reserves per well was 
only 39,009 bbl, and the number of wells 
was 326,850. The increment in reserves 
per well is undoubtedly due to wider 
well spacing in many producing areas 
of the United States. This trend, if con- 
tinued, is a long step in the direction of 
needed economy. The expansion in 
available reserves per well has been 
particularly pronounced since 1948, 
when well spacing orders in many new 
fields were revised to embrace larger 
units. This trend has no doubt had a 
pronounced effect upon development 
costs. 

The price of crude oil has definitely 
affected the trend of exploratory drill- 
ing operations, as well as the quantity 
of new reserves discovered. During the 
last five years, when the price of crude 
averaged about $2.55 per barrel, the in- 
dustry drilled the greatest number of 
exploratory wells in its history, and 
found more oil than ever before. The ef- 
fect of price upon exploration is shown 
by the fact that when crude oil sold for 
67 cents per barrel, in 1933, the indus- 
try drilled only 3414 exploratory wells 
and found only 390,000,000 bbl of re- 
serves. Between 1934-42, when the price 
of crude was about $1.10 per barrel, the 
industry drilled over 6000 exploratory 
wells and found twice as much oil. When 
the price moved up to $1.41, in 1946, the 
number of wells increased to 9403 and 
the industry found 1,635 million barrels 
of reserves. Since 1948, when the price 
of crude had advanced to $2.56, the in- 
dustry drilled 16,000 wells a year and 
found an average of 3,800 million bar- 
rels of reserve annually. The real in- 
equity in the relationship between the 
price of crude and exploratory opera- 
tions is shown by the fact that while the 
crude price has advanced 133 per cent, 
since 1935-39, the footage drilled per 
million barrels of oil found has in- 
creased 428 per cent, and the cost per 
foot has advanced 259 per cent. 

In the last six years, the oil industry 
discovered an average of 162,000 bbl of 
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IN AIR CYLINDERS 
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inary cup-type packing. Pum- 
ingineered in many textures 
ositions—the result of years 
ation research. Thus there is 
ily suited for use with prac- 
ny fluid under a wide range of 
: and temperature conditions. 
xture engineering is one of 
o why Pumcups outlast most 
ckings at least 3 to 1. Then, 
$ cost-saving advantage the 
umcup efficiency remains 
despite wear. You' |! 
IS a: ing into more 
reciprocating pumps and 
ydraulic cylinders of every 


OR FREE BULLETIN 

401 covers Darcova Pumcups 
cating pumps; Bulletin 4502 
amcups for air or hydraulic 

ofechanisms. Write for yours 

tod pand get ail the facts! 


_ DARLING VALVE & MANUFACTURING CO. 
aN Oy, Williamsport 2, Pa. 


——- PUMCUPS 
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FOR GAS and OIL 
GATHERING 





FOR SALT WATER 
DISPOSAL 








FOR VACUUM LINES 


You can’t go wrong with Naylor 
lightweight pipe. Its structural and 
performance advantages are made 
to order for gas and oil gathering 
lines, salt water disposal, sludge 
lines, vacuum lines, syphon pipe, 
tank gauge and tank swing pipe. 
Write for Bulletin No. 507. 





NAYLOR PIPE 


NAYLOR PIPE COMPANY 


1240 East 92nd Street, Chicago 19, Illinois 


You’re on the 


right track 
with 


NAYLOR 
PIP 














Naylor threaded surface casing is 
the answer wherever it is impracti- 
cal to move in field welding equip- 
ment. The characteristic spiral of 
the Naylor. structure eliminates 
the need for centralizers. Other 
Naylor advantages include maxi- 
mum strength with minimum 
weight, uniform lengths, accurate 
threading, easier handling and set- 
ting, and interchangeability with 
A.P.I. standard threaded casing. 
Write for Bulletin No. 251, 





New York Office: 350 Madison Avenue, New York 17, New York 


Mid-Continent Supply Company Ft. Worth, Texas and Branches 
Exclusive distributors in Mid Continent and Gulf Coast Areas 


A-88 To obtain more information on products advertised see page E-55 





new reserves for each exploratory well 
drilled. Last year, the average dropped 
to only 123,000 bbl per well. These dis. 
covery rates are based upon al! wells 
that opened new fields, extensions to 
proved oil fields, and dry holes drilled 
as wildcats and in the development of 
previously discovered oil fields. The 
average rate of discovery per successfy] 
wildcat well in new fields during the 
last six years was 606,000 bbl, and wells 
that found reserves by extension drilling 
averaged 8,254.000 bbl per well. 

Successful extension wells have, on 
the average, proved to be 13 times more 
fruitful than strict wildcat, new-pool 
openers. This is to be expected as the 
area originally found to be productive 
is limited to the immediate acreage on 
which the discovery is made. The ulti. 
mate extent of an oil pool can be de. 
fined only after development of the sur- 
rounding area, and usually proves the 
existence of much more oil than is ini- 
tially indicated by the discovery well. 
Yet, the ultimate extent and volume of 
oil contained in any oil pool necessarily 
involves the drilling of many wells, and 
a high percentage of dry holes, to define 
the productive limits of a particular dis- 
covery area. This entails major ex- 
penditures that greatly increase the cost 
of the original discovery. 

If the oil industry expects to provide 
the oil needed in 1953, and also main- 
tain the necessary build-up of the na- 
tion’s reserve capacity, it will be neces- 
sary to drill at least 47,600 wells of all 
types this year. This would include 
20,000 exploratory wells, including all 
dry holes, and 27,600 oil wells, gas 
wells, and input wells. This premise is 
based upon a need for at least 4,150 
million barrels of new reserves to pro- 
vide for the year’s production of 2,640 
million barrels, and a further build-up 
in underground reserves of about 1,510 
million barrels. If revisions in previous 
estimates total, say, one billion barrels, 
in conformity with recent average ex- 
perience, the net discoveries this year 
should be in the order of some 3,150 mil- 
lion barrels. 

At an average discovery rate for all 
exploratory wells and dry holes of 
162,000 bbl per well, it will be neces- 
sary to drill 20,000 wells, but if this 
year’s results are no better than those 
experienced in 1952, when the average 
discovery rate was only 123,000 bbl per 
well, it would be necessary to drill 25,- 
600 exploratory wells this year. Unless 
there is a reduction in the cost per well, 
which appears unlikely at this time, the 
minimum cost of this year’s exploratory 
operations will probably exceed two bil- 
lion dollars. If the industry has to drill 
25,600 such wells, the total cost may 
well run as much as $2.6 billion. Any 
appraisal of the prospective drilling pro- 
gram must, of course, take into con- 
sideration the availability of drilling 
equipment. Currently, the equipment 
supply picture is far from favorable, 
particularly if the present materials 
control program is permitted to expire 
by July 1. 

The chances of finding oil production 
in the United States are indicated by the 
relationship between the number of dry 
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FIG. 10. Wildcat drilling. FIG. 11. Reserves found. 
TABLE 10. Drilling and exploratory results. 
Total 
1947 1948 1949 1950 1951 1952 6 years 
Wildcats (P) 
Oil wells (New fields)........... 660 783 8x0) 980 1,329 1,340 5,963 
Oil wells (Extension 142 177 233 245 260 300 1,357 
Gas wells 207 245 293 233 269 265 1,413 
Dry holes 4,192 5,100 5,556 6,605 8,375 8,960 38,789 
Total. ... ee 5,201 6,305 6,872 8,064 10,215 10,865 47,522 
Development dry holes 5,407 6,790 7,356 8,418 8,805 8,750 45,526 
Total exploratory wells 10,608 13,095 14,228 16,482 19,020 19,615 93,048 
Development oil wells... . . 17,235 21,068 20,697 22,806 21,485 21,950 125,241 
Development gas wells 3,183 2,584 2,776 2,684 2,710 2,950 16,887 
Total drilled for oil and gas.. . 31,026 36,747 37,701 41,972 43,215 44,515 235,176 
Input wells drilled 2,264 2,159 1,184 1,215 1,230 1,405 9,457 
Grand total all wells................. 33,290 38,906 38,885 43,187 44,445 45,920 244,633 
New fields and new pays 
Oil wells completed. . . ae 660 783 880 980 1,320 1,340 5,963 
Reserves found (million bbl). . 505 461 983 623 465 578 3,615 
Average per well (thousand bbl).. 765 588 Lii7 636 352 431 606 
Extensions 
Oil wells completed. ...... 142 177 233 245 260 300 1,357 
Reserves found (million bbl). . . 1,387 1,809 1,815 1,759 2,637 1,794 11,201 
Average per well (thousand bbl).... 9,768 10,229 7,79) 7,180 10,142 5,980 8,254 
Composite 
Oil wells completed. ... . ae 802 960 1,113 1,225 1,580 1,640 7,320 
Reserves found (million bbl) 1,892 2,270 2,798 2,382 3,102 2,372 14,816 
Average per well (thousand bbl). . 2,359 2 364 2.514 1,944 1,962 1,446 2,024 
All exploratory wells 
Completions*. . . . : 10,401 12,850 14,025 16,249 18,760 19,350 91,635 
Reserves found (million bbl) 1,892 2,270 2,798 2,382 3,102 2,372 14,816 
Average per well (thousand bbl) 182 176 200 147 165 123 162 





* Excludes gas wells. 


(p) Preliminary estimates. 


TABLE l11. Reserves discoveries related to drilling and footage. 





New oil 
reserves 
found* 
: (million 
Year bb) 
1935-39. 2,738 
1940... 1020 
1941. 980 
1942 779 
1943 862 
1944. 1,243 
1945... 1/581 
1946 1,635 
1947 ; 1,892 
1948. 2'270 
1949. 2,798 
1950 . 
1951 : 3,101 
1952(p) . . 2,372 


Wildeat drilling 
Wells 


per 
Wells million 
drilled bbl 
2,219 0.8 

2,972 2.9 

3,552 3.6 

3,061 3.9 

3,384 3.9 

3,733 3.0 

3,975 2.5 

4,470 3.7 

4,994 2.6 

6,060 2.7 

6,669 24 

7,831 3.3 

9,955 3.3 

10,600 4.5 


All dry holes 


Wells 
drilled 
4,824 
4,670 


8,764 

9,599 
11,890 
12,912 
15,024 
17,180 
17,710 
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Allexploratory drillingAll exploratory footage drilled 


Footage Res found 







Wells Footage 

per drilled per 1000 ft per 
Wells million (thousand (thousand million 

drilled bbl ft) bbl) bbl 
6,037 2.2 18,492 148 6,754 
6,917 6.8 22,039 46 21,606 
7,389 7.5 23,945 41 24,434 
5,946 7.6 19,919 39 25,574 
6,702 7.8 22,58 38 26,162 
ve 6.0 27,278 46 21,945 
81187 5.2 30,626 52 19,371 
9,403 58 33,019 50 21,945 
10,401 5.5 38,365 49 20,277 
12,850 §.7 48,193 47 21,230 
14,025 5.0 51,626 54 18,451 
16,249 6.8 62,138 38 26,086 
18,760 6.0 75,903 41 24,477 
19,359 8.2 84,635 28 35,681 





sc . . 
Gross reserves credited by new fields and extensions. 


(p) Preliminary estimates. 
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DIHEDRAL 
flexible 
COUPLING 


in Action 
AT TULSA SHOW 


@ Get rid of your misalignment 
troubles. This new Ajax Dihe- 
dral Coupling handles misalign 
ment heretofore considered 
excessive. Backlash held to lu 
brication film requirements. 
Standard teeth handle misalign- 
ment up to 4 degrees. Teeth to 
handle greater misalignment on 
special order. 


Completely enclosed with lubri- 
cation sealed in. All gear teeth 
hardened to 50-55 Rockwell C. 


See them in operation at the 
Show in our Booth in block 208 
in the new north section. 


AJAX 
FLEXIBLE COUPLING CO., INC. 
Westfield, N. Y. 
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holes drilled and the quantity of new 
oil reserves discovered. In 1952, it was 
necessary to drill 74% dry holes to find 
one million barrels of new reserves. In 
1935-39, the rate was only 1.8 dry holes 
per million. In wildcat operations, where 
the average drilling cost is $75,000 per 
well, the producer must spend $562,000 
for dry holes before he brings in one 
producing oil well. This cost does not 
include leases, geological, geophysical, 
and overhead costs. If he finds a new oil 
field, cost of the productive well is 
$113,000, which means that he had to 
spend $675,000 for drilling alone to dis- 
cover an oil field. In development opera- 
tons, the comparative cost would be 
about $375,000 to bring in one producer. 
Although these costs vary from field to 
field, they are indicative of the tremend- 
ous sums of risk capital involved in the 
search for oil reserves and production. 


Currently, the production of crude oil 
and natural gas liquids comprises about 
7.8 per cent of the total proved reserves 
of oil in the United States. This does 
not mean that the nation has only a 13- 
year oil supply. In fact, for many years 
the relationship of reserves to produc- 
tion has shown a consistent margin in 
excess of productive requirements, and 
each year’s new oil discoveries have pro- 
vided substantial additions to the under- 
ground supply. In the last five years, for 
example, the average increment to un- 
derground reserves, after producing each 
year’s requirements, has been at an an- 
nual rate of 1,665 million barrels. Dur- 
ing this period, the annual rate of pro- 
duction has increased 346 million bar- 
rels. Since 1933, the nation’s oil reserves 
have been increased by more than 18.7 
billion barrels, during which period of 
time the production of oil aggregated 
32.6 billion barrels. 

In the last 20 years, the oil industry 
found 51.4 billion barrels of reserves, 
and entered this year with a proved un- 
derground inventory of more than 33 
billion barrels. A highly significant fac- 
tor in the search for new oil reserves is 
the relationship between new field re- 
serves discoveries and those found by ex- 
tensions and revisions. In 1952, exten- 
sions and revisions accounted for 82 per 
cent of all the reserves discovered in the 
nation. In fact, during the last 20 years 
over 78 per cent of all the oil found in 
the United States was credited to exten- 
sions and revisions. Cumulative initial 
discoveries in new fields during this 
period have aggregated 11,192 million 
barrels, while 48,670 million barrels 
were added by extensions and revisions. 


By allocating extensions and revisions 
back to the years of original discovery, 
it is found that the nation’s reserves in- 
ventory had actually attained a level of 
36,172 million barrels at the close of 
1949. This does not mean, however, that 
the nation’s oil reserves have shown a 
decline since 1949, because extensions 
and revisions subsequent to 1952 are 
definitely expected to result in further 
substantial additions to those initially 
found in 1952. In the last 20 years, the 
ratio of ultimate reserves discoveries to 
oil found in new fields has been in the 
order of 4.35 to each barrel originally 
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TABLE 12. Petroleum liquids reserves, discoveries and production. 
Allocation Ultimate ; 
; Ex- of ex- reserves Adjusted Ratio 
Reserves New pool tensions Annual tensions credited reserves to 
‘ beginning dis- and Total oil pro- Net and to original end of to 
Year of year coveries revisions added duction increase revisions discoveries year orig. disc, 
1933. . 14,335 350 300 650 939 —289 884 1,234 17,377 3.53 
1934...... 14,046 614 531 1,145 945 200 921 1,535 17,967 2.50 
 «~aaee 14,246 955 330 1,285 1,036 249 1,620 2,575 19,506 2.70 
1936. 14,495 860 950 1,810 1,142 668 1,988 2,848 21,212 3.31 
1937... 15,163 940 2,850 3,790 1,328 2,462 1,878 2,818  ~ 22,702 3.00 
1938 17,625 825 2,325 3,150 1,265 1,885 2,373 3,198 24,635 3.88 
1939 19,510 360 2,140 2,500 1,317 1,183 2,042 2,402 25,720 6.67 
1940. 20,693 315 1,685 2,000 1,409 591 2,162 2,477 26,788 7.86 
1941 21,284 455 1,620 2,075 1,483 592 1,907 2,362 27,667 5.19 
1942 21,876 280 1,700 1,980 1,470 510 2,017 2,297 28,494 8.20 p! 
1943 -.. 22,086 345 1,265 1,610 1,594 16 2,425 2,770 29,670 8.03 re 
1944 . 22,402 515 1,574 2,089 1,778 311 2,825 3,340 31,232 6.49 
1945 ‘ 22,713 440 1,870 2,310 1,836 474 2,764 3,204 32,600 7.28 ta 
1946... 23,187 323 2,370 2,693 1,850 843 2,606 2,929 33,679 9.07 
1947 24,030 505 2,211 2,716 1,988 728 2,756 3,261 34,952 6.46 
1948... 24,758 461 3,805 4,266 2,167 2,099 2,194 2,655 35,440 5.76 d 
1949... 26,857 983 2,592 3,575 1,999 1,576 1,748 2,731 36,172 2.78 d 
SS 28,433 623 2,706 3,329 2,154 1,175 1,470 2,093 36,111 3.36 
1951.... 29,608 465 4,673 5,138 2,453 2,685 559 1,024 34,682 2.20 i 
1952(p) 32,293 578 2,728 3,306 2,513 793 917* 33,086 1.58 
1953(p) 33,086 - - _ 
— - - ans \ 
Totals 11,192 40,225 51,417 32,666 18,751 37,139 48,670 — 4.35 
* To balance proved reserves December 31, 1952. p) Preliminary estimates. 
Source of original data: Joint Committee on Petroleum Reserves of The American. : 
Petroleum Institute and American Gas Association. ; 


Slight differences are due to aut 
discovered. The peak was established in 
the year 1946, when the ratio was 9.07. 
Although the ratio in 1952 was only 
1.58, it is definitely certain that this will 
be increased to a substantial degree by 
subsequent extensions and revisions. In 
fact, during the last five years the ratio 
has averaged 6.2, which presents the 
possibility that the ultimate reserves to 
be credited to the year 1952 may prove 
to have been in excess of 3,580 million 
barrels, compared with 3,306 million 
barrels reported, including extensions 
and revisions. 

Though the increase in demand for oil 
is not expected to exceed five per cent 
this year, which is decidedly smaller, 
percentagewise, than has been the case 
in the last several years, the increase is 
still substantial when measured in 
volumetric terms. A five per cent in- 
crease in demand this year may mean 
a production increase of 126 million 
barrels, which spells 345,000 bbl daily. 
In today’s measurements, an increase of 
1 per cent means 25,000,000 bbl a year, 
or nearly 70,000 bbl daily. Although the 


hor’s revisions and interpolations. 
current supply picture has been be- 
clouded by excessive stocks of crude oil 
and heavy products, it is likely than an 
unusually high demand for gasoline 
during the next several months will bring 
about a needed correction in the supply 
situation. 

The immediate outlook for producers 
offers little hope for a further increase 
in the price of crude oil. Increases re- 
cently made in California were neces- 
sitated by local supply conditions. Those 
who regarded the advance there to be a 
forerunner of generally higher oil prices, 
have no doubt come to realize that the 
national- supply situation does not war- 
rant such a move at this time. This is 
particularly true in the light of the com- 
petitive position of foreign oil, which 
has already made itself felt in the 
domestic supply situation. High explora- 
tion costs present the real problem to- 
day, as there can be no let-up in the 
search for new sources of supply. A 
higher depletion allowance seems to 
offer the most logical solution to the 
problem. zz 
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more drilling 


Usine the annual reports of U. S. 
petroleum companies for a crystal ball, 
the industry has an assortment of tall, 
dark, and handsome figures in its future. 

Tall are the records ‘in 1952 and taller 
loom those for 1953. 








more producing 


Tall are the records in drilling and 
production and refinery runs and new 
reserves—in sales and payrolls and capi- 
tal investment. 

Net income and tax allowances for 
depreciation and depletion were on the 
dark side but both look toward im- 
provement. 

All in all, these were handsome fig- 
ures and the oil industry knew it. 

Annual reports of individual com- 
panies held pride of accomplishment 
and faith in the future. Warnings were 
sounded, as they have always been, but 
there was evidence of a spirit of self- 
reliance, which had been obscured un- 
der the harassments of federal controls. 

“The industry i is pardonably proud of 
having again established new high-water 
marks in production, development, ex- 
ploration and refining. especially in 
view of the fact that all this was ac- 
complished despite rising costs, short- 
age of critical materials and a crude 
price structure that remained frozen at 
the levels of 1947.” stated The Ply- 
mouth Oil Company report. 


Tall Sales 


Rare was the company that could not 
boast of record sales. Kerr-McGee. 
Kirby Petroleum, and Warren Petro- 
leum made high gains. Atlantic Refin- 
ing sales passed the 3-billion-gallon 
mark for the first time. British-Ameri- 
can gave credit for its leap in sales to 
Canada’s greatest harvest in history. 
On the dollar side the sales record 
would have been more impressive ex- 
cept for price ceilings. 

*Managing Editor. 
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Future Looks Good Say Company Reports 


P 926. 


Sales and capital investment broke all records in 1952 
and are reaching for new ones — Employment and 
payrolls were at an all-time high — Net income got 
squeezed and direct taxes passed their peak in 1952 


ERNESTINE ADAMS* 


In spite of this avalanche of sales, 
this encouraging demand. a majority of 
the companies made less net income 
than they did in 1951 when they sold 
less. Out of 62 companies only 21 
matched or bettered 1951 net income. 
Kerr McGee’s big increase was mostly 
from more drilling contracts. Hancock 
Oil and Warren Petroleum had the larg- 
est increases over their 1951 profits. 

But there were 41 experienced com- 
panies that failed to meet their net in- 
come of 1951. Where did those billions 





Bon 138 
more processing 


of dollars go that were paid for the 
largest amount of petroleum products 
ever sold in one year? 


Few Ceilings on Costs 


The catch to the fine sales perform- 
ance was that expenses turned out a 
more imposing record. The oil industry 








more Storage 


was squeezed between controls on 
prices, which had not changed since 
1947 except in some instances where 
competition lowered prices, and costs. 
which mounted steadily, most of them 
apparently untouched by government 
controls. ; 


“In a multiple-product industry like 
ours, rigid price ceilings on each prod- 


EXCLUSIVE 


uct are particularly unfair.” states 
Standard of Indiana’s annual report 


“Normally, price fluctuations promptly 


take care of needed adjustments in sup 
ply, but with rigid ceilings on each 
product it was impossible to get higher 
prices on products where demand ex 
ceeded supply to offset the losses from 
lower prices on those products in ex 
cess supply.” 

According to 1952 annual reports 
larger expenditures and smaller net in 
come resulted because: 

1. Leases were more expensive. 

2. Materials costs were higher. 

3. Service costs were higher. 

1, More exploratory effort was 
needed to* find a given amount of re 
serves. 

5. More effective scientific methods 
were higher in cost. 
6. Wells were 

depths. 

7. Lower percentage of 
were successful. 

8. Wells were completed in thinner 
sands and more complicated reservoirs 

9. Drilling costs rose 50 per cent 
above 1947. 

10. Competition brought higher qua! 
ity (for example the higher octane gaso 
line competition) regardless of pric¢ 
controls. 

11. Transportation was higher. 

12. The strike in one-third of U. S 
refineries in May forced companies to 
adopt more expensive methods in sup 
plying customers. 

13. Dislocations due to steel] strik 
added to costs. 

14. Wages and salaries were in 
creased (hourly wages were up 23 pet 
cent from 1948) and employee benefits 
expanded. 

These increases in costs meant that 
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wildcat 


SKETCHES FROM DERBY OIL REPORT 
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At last! -runt OPENING VALVE - . 






See Our Exhibit 


OIL SHOW 


TULSA may 14-23 


Texas Bldg. 36 & 37 






Features: 
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WIPES CLEAN 
PROTECTS 


The dynamic 


The latest master-engineered product 







A ee 2 eeY  Bubble-Tight 


A completely new valve concept—An amazing advancement in valve design, the result 

of five years of intensive development by Grove Engineers, is proudly presented. It’s the Grove 
Seal “O” Ring Gate Valve, combining extraordinary features that insure its acceptance as the leader 
in the petroleum field. The Seal “O” Ring applies the simple physics of a precision finish port-plate 
sliding between dual metal sealing rings, the seal augmented by dual “O” rings. It is the simplest 
of all high-pressure designs. With full-o pening and an impassable seal, this valve offers the most 
effective means of valve closure ever conceived, for withstanding up to 10,000-lb. pressures. 


PISTON-SLEEVE 
SEALING RING 


SEAL 


A DOUBLE SEAL 


The metal sealing ring and resilient ‘‘O"’ ring are constantly 
imposed against the sliding port-plate. If any line pressure 
should pass the metal-to-metal seal, it is positively blocked by 
*‘O”’ ring. The greater the pressure, the more effective th: 


Ask for Catalog w 
: Ww 
Ww 


SEND REQUEST TODAY 


Streets, Oakland &, California 
end new Engineers’ Catalog feeturing 
Grove Seal “O” Ring Gate Valve 


The sealing assembly and port-plate are full-floating, insuring perfect 
alignment, regardless of line pressure. Flow can be reversed. Ball-bearing 
mounted stem. Effective ‘‘O" ring chamber seals. 





Gate Valve 


Southwest Division District Offices 
CORPUS CHRISTI, TEXAS ODESSA, TEXAS DALLAS 


1522 South Staples St. 2604 Kermit Highway 205 Irwin-K 


TULSA, OKLAHOMA LAFAYETTE, LOUISAN 
318 Thompson Bidg. 101 Berkeley Street 
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MEMBER FEDERAL DEPOSIT 
INSURANCE CORPORATION 


MERCANTILE NATIONAL BANK 











Adequate Financing 





Sow particular interest may be 
exploration, lease rentals, research, 
drilling, production, transportation, 
refining or marketing. In any case, 
some member of our Oil and Gas 
Department speaks your language 
and has had experience with your 
problems. Knowing your business is 
our business. That’s why each Mer- 
cantile man in the Oil and Gas De- 
partment is a specialist in some phase 
of the business. You'll find this team 
combines extensive practical experi- 
ence with technical knowledge. 
Come in and get acquainted with 
these men when you have a problem. 











AT DALLAS 
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doing business in 1952 reached an all- 
time high and cost of replacement and 
expansion of capital investment in order 
to keep in business also hit a new high. 


Tax Ax Blunted 


In the petroleum industry, tax re- 
turns have reached and passed their 
peak. This is probably the most signifi- 
cant fact disclosed by the annual re- 
ports and seems to parallel the experi- 
ence in other industries. U. S. tax reve- 
nues for 1952 are smaller than predicted 
for corporations although collections 
from individuals are about as expected. 

The law of diminishing returns has 
asserted its power. Petroleum companies 
paid more in direct taxes in 1951 when 
sales of products were less and tax rates 
were lower than in 1952. 

There is a point in the net profits-tax 
revenue curve when heavier rates bring 
profits down without increasing tax 
revenues. That point was reached in 
1952 by the petroleum industry. 

Stated the British-American report: 
“The burden of taxation is a problem 
of prime magnitude and affects cus- 
tomer and stockholder alike.” The U. S. 
Department of Commerce estimates that 
corporate profits were $39.7 billion be- 
fore taxes in 1952 and corporations had 
to pay $22.6 billion in taxes, or 57 per 
cent of all income. 

Sales taxes continued to rise with the 
record sales of petroleum products. 
“Consumers of petroleum products still 
are required to bear an unfair propor- 
tion of the total tax burden of this 
country,” read The Texas Company 
report. 

Lion Oil Company disclosed: “For the 
country as a whole, state and federal 
gasoline taxes added nearly $2,800.000.- 
000 to the nation’s gasoline bill last 
year. Today gasoline taxes average 7.3 
cents a gallon, equal to a sales tax of 
36 per cent of the average retail price. 
There is no other useful commodity that 
bears such a severe tax.” 

Adds Tide Water Associated: “This 
high tax can be justified only if alt the 
proceeds are used for highway develop- 
ment.” 

Bringing figures down to company 
level, Mid-Continent Petroleum pointed 
out: “The aggregate of these direct and 
indirect taxes .. . for 1952... is approxi- 
mately five times the dividends paid to 
our stockholders and over twice the 
amount of total payrolls for the year.” 

Even with the decreasing returns on 
higher rates for direct taxes, federal, 
state, and local governments took the 
lion’s share of the proceeds. They took 
more than the total payroll and bene- 
fits to employees and they took so much 
more than stockholders received in divi- 
dends it seemed almost cruel that the 
same governments would take another 
bite out of dividends when they reached 
the stockholders’ pockets. 


The High Cost of 
Keeping in Business 
The cost of keeping in business was 
on a steep climb. 
Some observers expected that capital 
expenses would be extraordinary after 
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—From Shell Oil Annual Report 
PEAK OF TAX REVENUE was reached 


in 1951. The graph above shows taxes paid 
by Shell Oil Company, and it is representa- 
tive of the entire oil industry. The law of 
diminishing returns had asserted itself. 


the end of World War II and then would 
level off. But the slight decline in 1949 
and 1950 was soon replaced by large 
step-ups in investment. In 1951 capital 
investment passed the _ three-billion 
mark and in 1952 went over four billion 
dollars. In 1953 it is marching toward 
five billion. As usual, the big percentage 
of this was for finding reservoirs of oil 
and gas. 

Revised estimates of all capital spend- 
ing for the nation have been upward. 
Surveys indicate that U. S. business will 
reach an all-time high in 1953 in buying 








new plant and equipment. The petro 
leum and chemical industry will 
tribute a good share of the increa 
Last year the petroleum industry 
counted for 15 per cent of all capit 
expenditures in the nation. Virtually 
every petroleum company was iny 
considerably more per year than its n 
income. 

“Management considers it good bus 
ness to continue large investments 
exploration and production and co 
sponding investments in the related a 
tivities in which the company is en 
gaged,” read the Humble Oil and Re: 
fining report. 

Steady rise in demand for petroleun 
products, although it leveled off some 
in 1952, calls for expanded investm« 
In its report, Bishop Oil Company stat 
a simple fundamental fact too often | 
sight of: “Oil wells do not restore then 
selves. A company which does not 
gressively develop new reserves to ma 
withdrawals cannot survive. The man 
agement regards as one of its most i 
portant responsibilities the development 
of new reserves not only sufficient to r 
place reserves lost through depleti 
but also to provide sustained growth for 
the stockholders’ investment.” 

Toklan Royalty Corporation mat 
it even more brief: “It is the task 
alert and prudent management to drill 
a sufficient number of new wells each 
year to maintain and increase reservé 
without undertaking risks out of pro 
portion to income.” 

The task is not easy as Sun Oil Com 
pany pointed out: “Our exploratory ex 
perience last year affords an examp| 
the risks and hazards constantly fa: 
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—From Hancock Oil Annual Report 


THE SULFUR EXTRACTION PLANT operated by Hancock Oil’s subsidiary, Hay 
cock Chemical Company, recovered 24,405 tons of sulfur from the waste gases arising 
from the operations of several large oil refineries in the Los Angeles Basin. This was on: 
of many sulfur projects, organized to meet sulfur shortage, which now fulfill demand 
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Compressing 1.2 billion cu. 





... that’s the job scores of Clark 


are helping El Paso Natural Gas 
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Nineteen Clark ‘‘Big Angles"’ operating in El Paso’s 
Dumas, Texas main line transmission station. Two more 
“Big Angles"’ will soon take their place on the founda- 
tions shown in foreground. El Paso operates 78 Clark 
“Big Angles"’ throughout the system. 
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.| ft. of gas 





k |} Compressors 


Co. with daily 


e The El Paso Natural Gas Co. operates one 
of the largest gas gathering and distribution 
networks in the country. 


Handling over 1,200,000,000 cubic feet of 
gas per day is a tremendous task. Clark com- 
pressors play a large and important part in 
helping move this huge volume of gas through 
many of El Paso’s field booster, main line and 
intermediate main line compressor stations. 

The ultimate in system compressor 
efficiency calls for the use of various types 
and sizes of compressors. That’s why El Paso 


Three Clark High Compression HRA-6 com 
pressors, rated at 660 BHP each, compressing 
gas in one of El Paso's Booster Stations at 
Kermit, Texas. Twenty-six additional Clark 


**Right Angles'’ are operating 


locations. 


uses Clark “Right Angles,” “Big Angles,” 
“Midget Angles” and Centrifugals to obtain 
maximum gas thru-put at the lowest possible 
cost. 

To obtain an unbiased recommendation on 
your gas distribution and transmission prob- 
lem, or any other compressor problem, be sure 
to consult first with Clark, the company that 
builds all types of compressors. 


CLARK BROS. CO. ¢ OLEAN, N. Y. 


DIVISION OF DRESSER OPERATIONS, INC. 
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


MOTOR DRIVEN @ GAS, STEAM OR DIESEL ENGINE DRIVEN © CENTRIFUGAL © AXIAL FLOW 


PRECISION BY THE TON 


compressors 


Two Clark Centrifugal Pipeline Compressors, 
rated at 5000 BHP each, operating in El Paso 
Natural Gas Company's intermediate main line 
compressor station at Cornudas, Texas. In addi- 
tion, six big Clark Centrifugals are operating in 
other intermediate stations. 
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in other 


© 1953, Clark Bros. Co., Division of Dresser Operations 
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those who seek new oil reserves. It is a 
refutation of those who would give the 
false impression that lucrative results 
can be easily achieved.” 

One means the refining branch of the 
industry has used to keep in business 
has been to grade up its output to lighter 
products and ‘chemicals, which bring 
more in the market. Richfield found 


after plant expansion that gasoline and 


distillates increased from 55.6 per cent 
of the crude oil run to 64.0 per cent. 
But a good percentage of this higher 
level of income must bé invested in ad- 
yanced methods of processing to achieve 
this upgrading. 

There is no time now for a plant to 
rest on its investments. This branch of 
the industry it not just advancing—it 
is surging ahead like a tidal wave. 

Socony-Vacuum discusses the ques- 
tion at some length. “After years of 
plowing back earnings, shareholders 
well may wonder why our refineries and 
other facilities aren’t entirely adequate. 
Why must capital outlays be continued 
on such a scale? The explanation is 
three-fold: In the producing end of our 
business, which accounted for 74 per 
cent of our capital expenditures in 1952, 
we must search unceasingly for new oil 
reserves. In refining, constant improve- 
ments in processes and products call for 
continued investment of large amounts 
to keep us abreast of our competitors 
and new requirements. In all phases of 
the business we must try to anticipate 
our customers’ expanding needs. While 
the rate at which these capital outlays 
are required may vary from year to 
year, the need for substantial expendi- 
tures of this sort seems likely to con- 
front us as long as our country con- 
tinues to grow and progress. 

“The question naturally arises as to 
whether the industry may be overbuild- 
ing. I do not think so. Any major in- 
dustry such as oil cannot serve the 
public unless it is in a position to ac- 
commodate itself to sudden changes in 
demand, and this can be done only if 
some extra capacity is in hand.” 

One set of capital investment figures 
indicates that exploration and plant and 
equipment buying is spreading among 
more companies. Comparing total capi- 
tal expenditure for the oil and gas in- 
dustry with that of the 30 companies 
analyzed by Coqueron and Pogne of 
the Chase National Bank we have: 














Total capital Per cent spent 
i by 


expenditure 
(Millions) 30 companies 

1946 Rae ee $1,750 79 
ie ein Gasibaen re 2,500 83 
LE rae 2,950 92 
RE ree 2,650 86 
ERE 2,400 79 
ESOS 3,271 7 
1952. . 4,086 72 
ig ss a a 4,200(est.) 














_ Earnings, working capital, new stock 
issues, and borrowed funds were in- 
vested in oil and gas reserves, plants 
and equipment, to keep up with the 
growing petroleum market. No company 
could ignore the trend if it wished to 
maintain a competitive position in the 
industry. 


Tax on Capital 

The high price for capital expenses 
was not offset by tax allowances. When 
earnings were put up to find new oil or 
build new plants and pipe lines and 
tankers and storage, they had already 
been cut by taxes. 

Total allowance for depreciation, de- 
pletion, and intangible expense did not 
come to half the amount needed to keep 
in business. In other words, replacement 
and expansion were costing two to three 
times the sums reserved from the tax list. 

Atlantic Refining Company stated: 
“Our depreciation and depletion funds 
and retained earnings have been insuffi- 
cient during recent years to replace ob- 
solete facilities and to provide for 
needed expansion of properties, plant 
and equipment, so that it has been 
necessary to draw on our working capi- 
tal for these purposes. Consequently, 
we anticipate that, subject to market 
conditions, we will seek additional capi- 
tal for these purposes. Consequently, 
we anticipate that, subject to market 
conditions, we will seek additional capi- 
tal funds during 1953 to finance our. 
program of expansion and improvement 
for the next few years.” 

On the problem of obtaining capital, 
Union of California had this to say: “In 
view of the continually growing demand 
for petroleum products, the capital re- 
quirements of Union Oil Company and 
others in the industry must be a matter 
of interest to those concerned with the 
productivity and strength of the nation. 
The unrealistic price ceiling existing in 
1952 and the punitive corporate tax rate 
made it impossible to generate internally 
sufficient funds for the company to keep 
pace with growing demands. Likewise, 
such restrictions provide less and less 
incentive for the individual to risk his 
funds in corporate enterprises.” 

The old standards of depreciation 
were as obsolete as some of the equip- 
ment that had not been written off. 
Only bright spot was that the federal 
government tacitly recognized this fact 
by issuing certificates for short-term 
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PER CENT OF CRUDE RUNS 


—From Sun Oil Annual Report 


GREATER YIELDS of higher value prod- 
ucts from each barrel of crude oil processed 
was the aim of the oil industry. Sun Oil 
Company showed by the graph reproduced 
here the results of this trend in recent years. 
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—From Atlantic Refining Annual Report 


FRACTIONATING TOWER of the 
Ultrawet synthetic detergent plant at At 
lantic Refining Company’s Philadelphia re 
finery. Production of this product has been 
increased 15 times over in the last 5 years 
So chemical products surged ahead. 


amortization on plants judged necessary 
for national defense. This lent encour 
agement to those who believe a mor¢ 
realistic approach must be made to tax 
allowance rulings. After all, the UL. 5 
Government is not giving anything away 
when it permits tax allowances to be 
divided over a period of 5 years instead 
of 10 and such a moye would be a pra 
tical help in leveling off the effects of 
inflation and deflation. 

Some allowances now being made ars 
for depreciation of plants built in a 
deflation period. If present monetary 
policies result in a sounder dollar as ex 
pected, depreciation allowances in the 
years ahead should overtake capital ex 
penditures. This discrepancy between 

. investment and tax allowances could be 
narrowed by short terms for write-offs. 

“Because of continued higher costs 
caused by inflation, the charges against 
earnings for depreciation and depletion 
have proved inadequate to finance the 
replacement of facilities and it is an 
ticipated that this will be true for som: 
time in the future. For this reason, and 
also because of expansion requirement: 
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Stearns-Roger 


NORTH COUNTRY gas processing 
can be efficient. 





Nebr. All-weather housing of pressure vessel bases and other 
major equipment assures comfortable, safe, efficient, uninterrupted 
operation in a rigorous climate. 
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Natural Gasoline Plant built for Montana Power Company in 
the Cut Bank Field, 20 miles from the Canadian Border — in deep 
subzero weather, during the winter of 1931-1932. Contains many 
“FIRSTS."" Included is probably the first pipe line dehydration 
plant. Note all-weather housing. 


North Country experience (some- 
times painful and costly) taught us 
the things necessary to proper con- 
struction—efficient plant operation 
—low maintenance—uninterrupt- 
ed service—safe conditions and 
reasonable comfort for operating 
personnel. 


Over the past 25 years, Stearns- 
Roger has designed and construct- 
ed many natural gas processing 
plants in Montana, Wyoming, Ne- 
braska and Colorado and is in a 
unique position to meet ‘North 
Country” problems, wherever en- 
countered. 


Typical examples are the Nat- 
ural Gasoline Plants pictured here 
—Ohio Oil Company's plant near 
Sidney, Nebraska — Montana 
Power Company's plant in Montana 
near the Canadian Border. 


Complete plants and expansion to existing plants for... 


® NATURAL GASOLINE EXTRACTION 

@ DISTILLATE RECOVERY ® GAS DEHYDRATION 
® GAS SWEETENING © SULPHUR RECOVERY 

® GAS COMPRESSOR STATIONS 
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THE STEARNS -ROCER MFC. CO DENVER COLORADO 


Denver * Houston « El Paso 


ENGINEERS « CONTRACTORS « MANUFACTURERS 


To obtain more information on products advertised see page E-55 
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HAMMOND JI 


a modern 
economical method : 


of 









saving ctapors 


@ Photo shows a typical conversion 
of an obsolete tank at a 
major eastern refinery. Product 
storage capacity is 55,000 
bbls. and vapor storage 
capacity above the tank 
proper is 101,000 cubic feet, 
permitting vapor saving from 
six nearby interconnected 
tanks of various types. 
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for new tanks or the modernization of old 


the HAMMOND DIALI FT offers: 


e Trouble free operation 

e Wide range of capacities and dimensions 

e Easy convertibility of existing tanks 

e Operation unaffected by cc!verse climate or unstable foundations 
@ Proved performance in numerous locations 


ASK FOR BULLETIN 53DL *K Copyright 


fabricated and erected... 










HAMMOND 
IRON WORKS 


WARREN, PA. and BRISTOL, PA. 


Sales Representation in Principal Cities 
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TABLE 2. OIL AND GAS OPERATIONS IN 1952. 








Net Net Net Est. Reserves® 
acreage Net Oil daily Daily Daily ————-——-— 
lease or fee Net andgas average average average Mil-___ Tril- 
developed wells No. Dry Prod. prod. oil gas crude runs lion lion 
orundey. drilled wild- holes wells wells prod. prod. & LPG‘ bbl cuft 
Company (1000 acres) 1952 cats 1952 1952 owned 1952 MCF oil8 gas 
Amerada. .... 6,127! 305! fo 9 eee 600*. 
American Republics 953 124! 25! 28! 96! 1,131! 12,760 MG .cccuenet 45* 
Anderson-Prichard 284 sea 37 72 851! 12,374.... : WS bivicnnesce 
Argo Oil.......... 211 ee 15 65 175 NS avd wer @eranig 8d a 
Ashland Oil & Ref. 482 179 31 46 133 2,781 | 110,009 12 
Atlantic Refining 6,812° 2626 44 77 ~=—-:185 3,436 101,952 254,000 177,039 486 2.03 
Bishop Oil 158! Seer 4 i dikscrescae SE Gra. 6 Sit evans ; ; wae 
i cle a oe Dial ins Das aclnin een Vag aie Wal ae eee a 80,200 =e 
Cities Service... ... ; Sn a tae aah daha TE ; 600°... 
Continental Oil... . 9,141 374 i | | ee | 110,156 600* 14.00 
NN 5 cc 8a dh awie sede omaes iss arb ae maak scan Bee 20,169 OP seeks 
Deep Rock. . 1,134 208! 40 79! 129’ 2,830 8,210 982,000 15,437 =_.6 6Ua8.Z 
Derby Oil. . “ne ‘ 146 eed 25 51 4 3,313 1,763 10,477 9% 008 
Douglas of Calif. . 21 a anaes S ceanveaen 33 39 1,496 73 13,500 
Drilling & Exploration. . SERS aa 3 12 172 1,446 26,770 379 
General American® : biecdiat sae ee ere 1,144 SEE ee 60 
General Crude Oil 289 57 15 20 EE wae EEN en ree 
Gulf Oil e 13,722 10346 ee 680,360°......... 497,591  6852* 
Hancock Oil. 1,411 See 10 eee 16,375 18,645 10,402.... 
Honolulu Oil... 1,77 86!. 23! 52! 1,821! 24,400 40,150 26,271 160* 
Houston Oil. . . 573 58 14 19 39 785 13,808 249,997 13,808 :. are 
Humble Oil & Ref. 14,852. 1297 195 433 864 11,333 349,600 660,800 280,600 3000* 12.00 
Husky Oil simeleeeine 21! — rene a ery RCAC ca daeiaeswarnhedhienesenaeneaes 
Kerr-McGee 854 — ee . Seer Dts otbvewancesaens ; ia ae 
Kirby Petroleum ; 5s ees RES a ‘ aiid atate< 
Lion Oil.... 1,540 90 41 44 46 818 18,450 30,600 21,670 89* 4.00 
Mid-Continent Pet. 1,608 SOP i kccce TR TE Be ees acces. 58,200 errr 
Middle States... . 2,045° 74.. ae 17 57 711 9,281 45,110.. 36 =—-:11.97 
Ohio Oil 3,4376 572 74 87 312? 7,314 92,508 178,276 37,635 682 1.95 
Pacific Western 518 «ees ; + 7 520 re aaa eo oa) wind bdanan ediaten tas 
Pan-American ore 100 25 23 77 727 =. 22,272 Ce 0 - BRIG 5 oe inseccctcess 
Panhandle Oil cna 19 a 21 aaa 3,874. . mee 5,462 De i aimatiers 
Phillips Petroleum...... 11,4199 769! 62 100 669 12,533! 133,771 2,044,000 269,947 1260! 15.50 
Plymouth Oil... .. 4773 Mibawnees 12 72 736 20,722 41,800 39, 734 SP vc cxenecs 
Ct tal. so. Cece nan we oe Werte veut nevins RESaesereeneen | ae : 102,367 520 3.70 
Quaker State Oil Ref. B ioleletetaie idea otk Wikcn aslo Gane einaareni 2,728 RR ca. dnowe és 
Richfield Oil 286 ae 39 1,118 56,956. F 112,561 385 
Seaboard Oil aa i esacaied ceca ear’ See 34,500 75,410..... ” 180* 
Shamrock Oil & Gas 577 63 9 5 58 395 2,124 201,431 ee 
Shell Oil..... . 18,392 846 113 138 6708 7,613 263,000 728,183 382,000 1.20*........ 
Signal Oil & Gas 1,266 | RS per ee 767 43,319 22,223 4,5995.... 
Sinclair Oil. . . 11,768 568 F: _ ere 124,233. 361,425 740°... 
Skelly Oil... .. 3,992 301 25 59 242 3,746 64,949 290,176 43,200 290* 1.05 
Socony-Vacuum. . 11,700 849 60 126 723......... 596,700 720,000 657,000 4550* - 7.40 
South Penn Oil 738 256 11 6 250? 14,147 ee 9,071 44 . 86 
Standard of Calif. 31,1208 173 516 7,190 571,201 - 387,189 408,183 750..... 
Standard of Ind. : 950! 164 205 745......... 65,850 863,388 506,400 1921 10.10 
ETE: Th. < 5. 050 co wale Dehe Gaateeeaee meee eee camara ,559,000.... ... 1,916,000 13,500*. : 
Standard of Ohio 1,394 | Sere 43 117 2,417 33,916 76,500 118,471 88 6.43 
Sun Oil...... 10,000 ae Bese 115,322. ... 213,153 Ee 
Sunray Oil 2,826° RS 53 «171 3,346 70,126 181,960 43,581 300* 1.3 
Superior Oil... . jae 67 = 155. ...-. 56,600 189,000. . 300° 
Texas Co... 102,183° 1187 Me iccirevcnns 1,513? 332,926 677,973 525,128 2405* 10.00 
Texas Gulf Prod. 191 2a 7 ee : 9,303 33,270 , 50* 
Texas Pacific. Seed 917 99 30 41 C—O: OUD eae 97* 
Toklan Royalty........ 68 Ee 18 21 5,614! 1,170 3,280 ; P 3 15 
Tide Water Associated. . 5,000 208 << 102 5,677 102,866......:... 157,403 533. «1.67 
Union Oil of Calif... 5,310 272 113! 81 191 2,858 91,989 143,708 136,175 504 1.22 
Warren Petroleum 869 Se . Peres 9,944 39,774. . ‘ 45* 2.00 
White Eagle Tae Ee ny ae einai 694 13,200 14,275.... 11 35 
Wilcox Oil P 98 24! 13 ll 13 351 ee 4,160 
Woodley Petroleum............. . ee 7 ae 2,380 a : 





1 Gross. ? Excluding input wells. 
column instead of producing. 
gas liquids. 


5 Natural gasoline. 


3 Undeveloped only. 
n e. § Including foreign. : 
9 Gross U.S. acreage. 1950 figures. Reserves have been added since. * Estimated by investment firms 


4 Natural gasoline and LPG are listed in processing 
7 Unoperated. * Figures usually include natural 











it is probable that a substantial part 
of earnings will continue to be required 
for capital outlays,” reported Standard 
of California. 


Petrochemicals 


This year two words not often found 
there before were frequently mentioned 
in annual reports: One was petrochemi- 
cals and the other was storage. 

Explained Gulf Oil: “Because of the 
chemical composition of natural gas 
and petroleum, these products are a 
storehouse of chemical values. The re- 
fining of oil is in itself a chemical op- 
eration, and it is not surprising that 
farsighted oil companies have become 
increasingly interested in petrochemi- 
cals.” 

Continental Oil increased its invest- 
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ment in petrochemical plants with em- 
phasis on synthetic detergents and car- 
bon black. 

One of The Texas Company’s affiliates 
buys Texas Company’s Port Arthur re- 
finery gases. The report is a glimpse be- 
hind those silver towers of the chemi- 
cal plants. The “principal products are 
ethylene oxide, ethylene glycol, diethyl- 
ene glycol, and ethylene dichloride. 
These were produced at higher rate in 
1952 than in 1951. Ethylene oxide is a 
base for many chemicals, including 
ethylene glycol, which is used prin- 
cipally in The Texas Company’s P-T 
anti-freeze liquid for automobile radia- 
tors. Diethylene glycol is used, among 
other things, as a dehydrating agent for 
natural gas and moistening agent for 
tobacco. Ethylene dichloride is used as 


a general solvent for fats, oils and waxe, 
and is also used in the manufacture of 
tetraethyl lead, an anti-knock ingredj. 
ent of gasoline. 

“In addition to these products, ful] 
scale production of ethanolamines, used 
as a purifying agent for gases and for 
manufacture of synthetic detergents 
was reached early in the year. A ney 
unit for the manufacture of nony| 
phenol, used in the manufacture of 
detergents and lubricating oil additives 
was started during the final quarter of 
the year.” 

With an outstanding position in the 
petrochemical field Lion Oil Company 
will soon have an investment in petro- 
chemicals equal to that in oil opera. 
tions. One new plant being constructed 
in Louisiana at a cost of $31,000,000 
will increase the company’s annual pro. 
duction of nitrogen by 90,000 tons, more 
than 50 per cent. Lion’s chemical sales 
reached $23,000,000 in 1952, about 145 
per cent above 1951. 

Shell’s chemical sales fell off from 
the record volume of 1951 which was 
$97,000,000, largely because of a strike 
in its largest manufacturing center. The 
company spent more than $10,000,000 
during the year on new chemical plants. 

Atlantic had an 8 per cent rise in 
chemical sales over 1951. 

Phillips increased nearly 13 per cent 
over 1951 its sales of ammonia, nitro- 
gen, solutions, ammonium nitrate, and 
ammonium sulfate. Two new chemical 
plants were under 
Adams Terminal, one for ammonia and 
the other for triple superphosphate. 

The petrochemical field was challeng. 
ing and speculative. At the moment it 
offered greater returns on investment 
than regular refinery products. Petro- 
leum was growing in popularity as a 
raw material for chemicals and _ there 
were predictions it would absorb the 
entire market. 


Storage 

A significant trend in operations was 
the expansion of storage. Growth of 
consumption of oil and gas products 
had heightened the danger of temporary 
shortages at peak demand. Gas com- 
panies have used underground cavities 
for years to meet fluctuating demand— 
the idea was spreading. 

Shamrock was experimenting with 
storage of propane and butanes at its 
processing plants when production ex- 
ceeded off-peak demand. Sun used an 
underground cavity to store LPG at 
Sarnia, Canada, and another for its 
Toledo refinery LPG output. 

Stated the Standard of New Jersey 
report: “One item of capital expendi- 





Cooperation 


‘In addition to our own explora- 
tory work, drilling by others served 
to give valuable information for 
testing our undeveloped leases." 

Skelly Oil Company 
Annual Report. 


construction at 
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ture during the year was for large in- 
creases in oil tankage by a number of 
affiliates. These storage facilities will 
mean greater ability to meet seasonal 
fuctuations in consumer demand for 
oil, and will permit refineries to run at 
more nearly uniform rates of operation. 
Greater storage capacity will also effect 
other sizable economies, as it lessens 
the need to move large quantities of oil 
in seasons of peak demand when tanker 
transportation costs are usually higher.” 
Atlantic completed 280,000 bbl of 
additional tankage at marketing ter- 
minals in order to protect customers in 
event of unpredictable demand. 
“Installations of underground §stor- 
age in substantial quantities have now 
been completed at a number of loca- 
tions and other installations are in 
progress or are contemplated,” Warren 
Petroleum reported. “These storage fa- 
cilities will constitute important contri- 
butions to the equalizing of supply to the 
seasonal demand for these products.” 
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Pressure Maintenance and 
Secondary Recovery 


A major movement in the industry— 
that of maintaining pressure in new 
fields and injecting old fields — was 
growing. Sunray began operating the 
largest project in the world for oil pro- 
duction by pressure maintenance in 
Scurry County, Texas. Shell reported 
the expansion of the Elk City, Okla- 
homa, unit operation and predicted a 
still greater area would be included. 

“Economically advantageous pressure —From Phillips Petroleum Annual Re} 


maintenance and secondary recovery TANK BATTERY INSTALLATION on the 9520-acre Southwest Antioch Unit in 
projects are being undertaken on an in- Golden Trend area of Garvin County, Oklahoma, operated by Phillips Petroleum Coy 
creasing scale, ; reported Humble. “Four pany. Pressure maintenance in producing sands of this unit by gas and water injecti 
such projects were initiated during expected ultimately to double the amount of oil that could be rocevered by normal prod 


ee bringing the total number to 26. ing methods. Pressure maintenance and secondary recovery for more efficient produ 
umble is operator of the Pickton field, erew in importance in 1952. 


Hopkins County, Texas, unit gas injec- 
tion project, which, it is estimated, will 
double production. NEW TANKER of British-American— B A Peerless — during her acceptance 

“Much effort is being devoted by the 
company to secondary recovery opera- 
tions on producing properties in several 
areas. The success of those operations 
will add materially to the company re- 
serves.” stated Lion Oil Company. 

Ohio Oil Company continued active 
in secondary recovery operations. In 
Illinois two pilot floods were instituted 
to test the applicability of water-flood- 
ing to the Kirkwood sands. At the end 
of the year the company was producing 
in excess of 6000 bbl of net oil daily from 
water-flood-operations. 

General Crude Oil Company’s report 
described unitization operations in Salt 
Creek field, Kent County, Texas, where 
‘gas injection returned 98 per cent of 
the gas to the producing formation and 
experimental water injection was being 
done in the lowest part of the producing 
lorizon, 

Wilcox Oil Company reported a 100 
per cent increase in oil production from 
the Sac-Fox pool in Lincoln, Oklahoma. 
_ Owner of 51 per cent interest in the 
North Burbank Unit in Osage County. 
Oklahoma, the largest water flood pro- 
ject in the world, Phillips Petroleum 
had interests in 30 water flood opera- 
ions, 19 gas injection operations and 9 


—From British-American Oil Company Annua 
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High Efficiency— 
Low Power Cost 


Utility electric service was chosen to power . 
this modern pipe line station, because ex- had 
perience indicates that maximum operating 
efficiency and lower cost result from use of 
modern electric utility service. Automatic 
controls, together with safety and protec- 
tive devices, effect substantial savings in 
operating labor. Much lower initial invest- 
ment, together with correspondingly low- 
er fixed charges, dependability of power 
supply, and lower maintenance are a few 

of the other advantages enjoyed by 
users of utility electric service in pipe 
line operation. 





TEXAS ELECTRIC SERVICE COMPANY | * 


pe 








A-112 To obtain more information on products advertised see page E-55 THE PETROLEUM ENGINEER, May, 1953 

































































combination gas and water injection op- 
erations. __ | 

Eastern Kansas water flood operations 
were covered in Derby Oil Company re- 
port. In 1952, 50 oil wells, 29 water in- 
ut wells, 3 dry holes were completed. 
These secondary recovery projects ac- 
counted for substantial capital invest- 
ment, which will pay off handsomely in 
coming years. 





Transportation 


Natural gas, crude oil, and products 
pipe lines showed strong growth. No 
efort has been made here to divide 
achievement among the companies be- 
cause so many of the large systems were 
owned by several companies. 

The capacities of huge new natural 
gas lines indicated the most important 
trend. Demand for.gas was growing to 
the point where it not only was a big 
competitor for coal but was giving oil 
some trouble. As deeper drilling dis- 
covered greater volumes of gas in pro- 
portion to oil, petroleum companies 
turned more attention to natural gas 
sales. Federal Power Commission poli- 
cies, which dampened competition even 
in the field, restricted development. 
Prices for gas had risen some, however. 
and a better climate in federal govern- 
ment might give this exceptional fuel a 
chance to take its rightful place in the 
national fuel economy. 

From the annual report of the Pure 
Oil Company is this paragraph: 

“During the last few years, natural 
gas has grown to an important place 
in the fuel energy supply in this coun- 
try. The construction of large trans- 
mission lines and a more realistic price 
in the field has created incentives to 
develop additional sources, and to make 
possible the gathering of additional 
supplies from fields where formerly it 
was uneconomic to do so. This, in turn 
has had some effect on both the domestic 
and industrial fuel oil business of the 
industry.” 

Large tankers were taking a good 
share of the capital expense, too. Never 
had the petroleum industry been so in- 
ternationally mobile. 





Reserves 

New reserves of oil and gas were 
disappointing in proportion to the 
amount spent on exploration in 1952. 
They were more than enough to replace 
production, however, and several com- 
panies believed they had turned up ex- 
cellent prospective areas. 

As Texas Pacific Coal and Oil Com- 
pany reported: “The end results of this 
work (intensive geological search) and 
study is not always reflected in the cur- 
rent or succeeding year. From geologi- 
cal work in 1952 and accumulated ef- 
forts of prior years, a number of favor- 
able prospects have been developed for 
exploratory operations in 1953.” 


Research 
To Standard of Indiana “Our research 
people use past achievements to build 
uture progress. For them, last year’s 
advances are this year’s points of de- 
parture.” 
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—From Standard of Indiana Annual Report 


WATER-TREATING plant at Sugar Creek, Missouri, refinery of Standard of Indiana 


floats on river and uses it for water supply. Pipe connection permits plant to rise and fal 


with the volume of water in the river banks. 


For Socony-Vacuum: “Emphasis was 
placed on research affecting crude oil 
exploration and production, process de- 
velopment and product improvement. 
Significant developments which will re-’ 
duce our capital and operating costs 
were made in all these fields.” 

Douglas Oil of California was brief 
and specific: “The Asphalt Specialty 
division originally was set up to develop 
and market air oxidized asphalt, road 
oil emulsions, industrial emulsions, as- 
phaltic cutbacks and asphalt com- 
pounds. Through research the range of 
products has been expanded to include 
automotive undercoater, sound dead- 
ener, pipe coating. refrigeration insula- 
tion, battery sealing asphalt, electrical 
cable weatherproofing. roofing and 
weatherproofing asphalts. and emul- 
sions for industrial application.” 

The oil industry spent more than ever 
before on research, the business of seek- 
ing greater efficiency and more and bet- 
ter products. 

Only a few companies gave actual 
cost of their research operations but 
these showed increases. 

Texas Company spent 11.5 per cent 
more in 1952 than in 1951: Sun Oil 
spent $7,300.000, which was 12 per cent 
greater than the 1951 cost; Standard of 
Indiana invested $14.116.000 in re- 
search; Socony. $12.000.000: Humble. 
$4,762,700: and Continental Oil spent 
$2,000,000. which was double what 
Conoco used for research in 1949, 


Intangibles in Personnel 
Relations with employees and_ the 
public are a difficult factor to assess— 

even with scores of crystal balls. 
There is no doubting the sincerity of 
the tributes to employees in the annual 
reports. Sun Oil Company. under “Hu- 
man Relations” states: “This account of 
your company’s operations during 1952 
is a report of the accomplishments of 
Sun men and women” and adds that the 
strong position of the company “gives 


further evidence of the truth that th: 
strength of your company 
people.” 

In seeking to improve communi 
tions “up and down the line” Sun added 
a new plan to its employee policies. A: 
economics education program has bee: 
developed jointly with the University 
Chicago, for managerial and supervis 
ory employees with discussions to begir 
this fall. “These discussions will pro 
vide an opportunity for these employees 
to examine the facts and principles of 
our business system and will cover suc 
topics as competition, profits. incom: 
inflation and security.” 

White Eagle Oil Company reported 
“One of our greatest assets has always 
been the loyalty of our employees.” This 
company maintains a permanent recré 
tion center with a lodge and cottages o1 
a lake near Tulsa for its 700 employ 

“The company’s progress in 1952 wa 
the result of the loyalty and co-ope: 
tion of its employees.” states the And 
son-Prichard report. 

Carter Oil Company, whose financia 
report was included in that of its pai 
company, Jersey Standard. neverthel: 
published an interesting report o! 
operations for its employees. 

Public relations, also. showed s: 
improvement, although most compan 
had no reference to them in thei: 
nual reports. Stanolind thought its 4-H 
tractor maintenance project 
veloping into a worthwhile plan i: 
junior field and further: “Many of 
executives and other employees spok 


lies in its 


Was a 





Good Corporate Citizenship 


“Your management tries to bal 
ance the interests of consumers 
stockholders, employees, and the 
general public, for the long-run in 
terest of all.”’ 


Standard of Ohio Annual Re; 
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—From Pan American 


FROM THIS PANEL OF INSTRUMENTS in the control room of the Texas City 
terminal of Pan American Gas Company is controlled the distribution of 154,000,000 cu ft 
of gas per day. Instrumentation was adding greater efficiency to transportation. 


and wrote to large audiences. They 
sought to win better public understand- 
ing of the need to protect our privaie 
enterprise system from socialism. That 
is the way, they pointed out, to assure 
continued high living standards.” 
Employees of several companies took 
part in a nonpartisan “get out the vote” 
campaign in last fall’s election. 


Imports 

“Imports may have merit from sev- 
eral standpoints, as stated by some gov- 
ernment officials and certain major com- 
panies, but that does not alter the fact 
that it is detrimental to production and 
income and development of new re- 
serves in Texas.” Thus simply Pan- 
handle Oil stated its opinion of the im- 
port question. 

Standard of New Jersey was just as 
forthright: “During the year Jersey 


affiliates imported into the United States 
a daily average of 98,000 bbl of crude 
oil and 150,000 bbl of heavy fuel, 
slightly less than the total they im- 
ported the year: before. The heavy fuel 
oil, making up the bulk of the total 
imports, was supplied for ships’ fuel 
and to utilities and manufacturing 
plants in the ‘heavily industrialized 
states along the eastern seaboard. 

“The demand for heavy fuel oil in 
the United States is substantial and can- 
not be economically supplied in full by 
domestic production.” 

Argo Oil Corporation protested : 
“Whereas the domestic producer for- 
merly supplied three-fourths of the 
crude oil refined in the East, he now 
supplies less than one-half. If imports 
are allowed to displace domestic crude 
in our own markets, the domestic pro- 
ducer will be seriously damaged.” 


MANIFOLD PIPING AND VALVES control the flow of oil at the Colorado City station 
of the West Texas Gulf Pipe Line. On the North American Continent was being con- 
structed a network of huge pipe through which flowed crude oil, products, and natural 
gas, the tremendous distribution system of a modern industry. 
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“On the West Coast, importations 9f 
foreign oil were necessary to meet de 
mand, but east of California oil jg 
portations have been so large as to dis 
turb the balance between supply and 
demand and to interfere with the normal 
operations of the domestic industry, 
Honolulu Oil Corporation reported and 
added, “It is to be hoped this situation 
will be corrected.” 

Socony-Vacuum pointed out that jts 
sales of products to foreign countries 
increased 50 per cent in 1951 over 1959, 
about half of the gain due to replacing 
production lost by Iran’s nationaliza. 
tion. In 1952 its sales continued to groy 
in foreign lands but there were flaws jin 
this: “Although Socony-Vacuum’s for. 
eign business was generally profitable. 
operations were somewhat complicated 
by the continued shortage of U. S. dol. 
lars in many foreign countries. Several 
subsidiaries and affiliates faced mount. 
ing pressure to accept currencies not 
readily convertible into dollars in pay. 
ment for crude oil, products and tanker 
freights.” 

Stated the Houston Oil Company: 
“Recently expanded oil imports have 
added to the problem of inadequate 
price by causing a curtailment of domes. 
tic production. As a supplement to oil 
produced in this country, imports are 
desirable, but as a replacement of 
domestic production, they stifle the 
search for new reserves and endanger 
the health of a vital domestic industry.” 

But another Texas firm accepted the 
fact of foreign oil imports and planned 
to get into the importing side. Texas 
Gulf Producing in announcing its en- 
trance into Peru for oil exploration, 
said: “With the steadily rising cost of 
finding oil in the United States, we think 
that production efforts in foreign fields 
are a ‘must’. The best accepted long- 
range estimates contained in the Presi- 
dent’s Materials Policy Commission re- 
port are that the use of oil in this 
country in the next 15 years will result 
in imports running to very high figures 
to sustain our expanding economy. 
These estimates, which are necessarily 
of a general nature, indicate that in 15 
years approximately 25 per cent of our 
oil will be imported, compared to a 
present figure of about 10 per cent.” 

Seaboard Oil Company warned that 
“in seeking a solution to the problem of 
imports, it must be borne in mind that 
a back-log of domestic productive ca- 
pacity is vital to our defense. This prob- 
lem calls for the exercise of business 
statesmanship on the part of the im- 
porting companies.” 


What's Ahead 


The problems that the annual reports 
enumerate are overshadowed by the 
sure, strong purpose of the industry to 
fulfill its function of supplying petro- 
leum needs under any circumstances. 
On every side there were indications 
that these companies, large and small, 
had a broadening view and felt the ob- 
stacles they encountered were resolv- 
able at industry level. 

Surplus capacity and large imports 
actually were no more than healthy. 
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Talk In Person With These Union Wire Rope Specialists... 




























a 
alan | They Created Tuffy Rotary Line... They Took the Guess Work Out 
han Star Ton-Mile Performer in Of Cut-Off Procedure 

#... Rotary Drilling These men will hold clinics where Tuffy engineers 
catel J These are the men who developed the special con- will tell you about the new cut-off pneetars that 
‘ony | struction design of Tuffy Rotary Lines. They can saves drilling rope and cuts drilling costs! You'll 


talk to them personally about this new way to get 


ount. | show you how the new Tuffy drilling line, using 
more ton miles of service —a method that’s now 


> Not F special steels, gets proved higher resistance to — 

i F shock loads, drum crushing and internal friction. paying off in oil fields all over the country! It’s a 
They'll explain when it’s best to use Tuffy Standard chance for rotary rig owners, tool pushers and 

rack Rotary Line... why Tuffy Jackknife Rotary Line drillers to get the answers to many ee you 

uate | is better for another job. You’ll see for yourself may have on tough drilling conditions! 

mes. | why so many tool pushers and rig operators are 


0 oil | switching to Tuffy Rotary Lines! 


al * 
a Also, at the Show Try Your j NEW FREE 
ry.” Hand in Tying Knots and 
ni |  Kinking Tuffy Slings hy “95 — 


latest oil field informa 
tion on wire rope uses in 
well drilling including 
cut-off procedure. Ther« 
are more than 40 pages 
of facts, ready for you 
to use, explained with 
tables, charts and photo 
graphs. Ask for your 
FREE copy of this new 
Well Drilling Handbook 
at the Union Wire Rope 
exhibit! 


exas F Qur bet is that you won’t be able to kink or knot 
en- ; don 
‘ion, | Tuffy Slings .. . but we’re willing to have you try! 


tof | These slings utilize a new, patented construction 
= method that’s entirely different from stranded 
ong. | ‘ope! Nine separate parts are machine braided to 
resi: — make a sling that is easier to handle, stronger and 
this more flexible! This exhibit will particularly interest 
sutt | Pipe line layers and refinery construction and 
ires — maintenance men. 
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of \ Operating at the Oil Show + «Fee ee ere ee 
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ca. | Lhere’s always a crowd around this exhibit, but we 
ob- hope you’ll be able to squeeze through to the front 


Here’s a slide that gives you an 


$s : . easy way to measure line work and i —_ 
— row for a good look. This accurate model railroad prevent overloading! Union Wire Uneen Bing 4 
automatically does everything the big ones do — engineers will show you how to use 
loads and unloads freight, switches cars from track pee Mash ys sogicsoed pe vee 
sa: ° : ° e as 
ia to siding, climbs mountains, stops at stations, fac- done, find out how much work is 
the tories, etc. Everyone who has seen the Union Wire left in it before you need to cut! 
to — Rope miniature train exhibit remembers it and ee ys ag sa Po — 
ro- look * 1 : one for you automatically! s 
= rs s for it. If you haven t seen it before, be sure to for your FREE Ton Mile Indicator 
sa ls time, because you’re sure to find it interesting! at the Union Wire Rope exhibit! 
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ACID CORROSION IN REFINERIES 
CONTROLLED WITH POLYRAD 


New Chemical Inhibitor Also a Detergent 


Internal corrosion and plugging of 
refinery equipment are controlled with 
Polyrad 1110-A, a new inhibitor de- 
veloped by Hercules research. Now in 
use in a number of refineries, Polyrad 
helps maintain throughput, increases 
heat transfer, reduces metal loss, and 
cuts shutdown time and repairs. 

Polyrad is a derivative of an organic 
amine. Its chemical nature is shown 
above. When injected into refinery 
equipment, it forms a molecular film 


that shields metal surfaces from hy- 
drogen-ion attack by organic and in- 
organic acids. 

Polyrad 1110-A, used in refinery 
equipment, is unique in that it has a 
detergent action. It loosens iron sul- 
fide and other scales, permitting them 
to be dispersed in the fluid stream and 
removed at the water separator or 
product receiver. 

This new inhibitor is designed to 
function efficiently under acid con- 


Naval Stores Department 


HERCULES POWDER COMPANY 
988 King Street, Wilmington 99. Del. 


A-120 


To obtain more information on products advertised see page E-55 


ditions. For example, at low concen- 
trations it gives better than 99 per 
cent protection to mild steel immersed 
in strong hydrochloric acid. It can 
also be used in conjunction with am- 
monia or other alkalies. Polyrad has 
proved to be effective up to 500°F. 

Polyrad 1110-A is readily available. 
Stocks are carried at convenient lo- 
cations for prompt shipment. For 
further information, send for Tech- 
nical Service Bulletin No. 189. 


POLYRAD 


A Hercules Rosin Amine Derivative 


NA53-1 
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action to near shortages in the past— 
1947 when production and domestic re- 
airements were nip and tuck—1948 
yhen there were scattered gasoline 
shortages—1950 when the Korean war 
created sudden demands—1951 when 
[ran’s nationalization took emergency 
socks—and just last year when refinery 
grikes shut off new stocks of products. 

The petroleum industry, fortunately 
for the free world, was geared to meet 
emergency but it would be easier to hit 
, more normal stride now because, 
ys Sinclair expressed it: “Under the 
new administration elected last Novem- 
ber, a substantial reversal of govern- 
ment policy toward business is taking 
place. The order of the day appears to 
he widespread decontrol and mainte- 
nance of minimum controls in order 
that free enterprise shall have maxi- 
mum opportunity to build a sound busi- 
ness economy. The realization of this 
opportunity is something which a sub- 
stantial portion of business has sought 
for some time. It must be recognized, 
however, that the opportunity carries 
with it grave responsibilities and obli- 
gations, if the new policy is to work 
under present day conditions. It is my 
belief that one of the most important 
factors to be weighed in predicting the 
future is the manner in which it is rea- 
sonable to expect those responsibilities 
and obligations will be performed.” 

Also looking toward Washington, 
Standard of Ohio stated: “Business in 
1953 will depend to a great extent on 
the policies of the new administration 
and Congress. Well conceived policies 
and plans, expenditures soundly ad- 
ministered, conditions under which the 
forces of supply and demand can oper- 
ate normally and under which the value 
of money may be maintained, will bene- 
ft all Americans. Positive steps have 
already been taken to discontinue con- 
trols that serve no useful purpose. It is 
hoped that similar action will be taken 
on taxes that have had an adverse effect 
on the company and the nation.” 

Pure Oil Company had this to say: 
“On the question of over-expansion, we 
do not think it will be a serious one in 
the petroleum industry. Some facilities 
to meet special requirements for na- 
tional defense may have to be placed in 
stand-by condition. But population con- 
tinues to increase; close to a million 
additional homes probably will be built 
annually, and passenger car construc- 
tion in 1953, to say nothing of trucks, is 
estimated at over 5,000,000 as against 
4,340.000 last year.” 

Middle States Petroleum Corporation 
said cheerfully, “there appears the first 
evidence that these added costs are be- 
ing absorbed and compensated for by 
increasing production, earnings and 
reserves.” 

Without hedging Drilling and Ex 
Ploration reported: “1953 will be a suc- 
cessful year.” 

Shell Oil Company shows how de- 
mand has grown: 

“As an indication of the immensity of 
the dual task of providing substantial 
Teserves both in refining capacity and 
in crude oil production for emergency 
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—From Standard of New Jersey Annual Report 



























































POINT FOUR, according to the new administration, is a job for private capital 
instead of government. Creole, a Jersey Standard affiliate, was demonstrating the prac 
ticability of that in Venezuela. About 300 children attend this school, built by Creole for 
Judibana children, a community near its Amuay refinery. 


needs, it is of interest to compare the 
demand for petroleum products in 1952 
with that of 1946. 














Barrels per day 





—_—___—___———— Per cent 

1952 1946 increase 
Gasoline........... 3,249,000 2,139,000 52 
Kerogine........... 360,000 268,000 34 
Distillate... ... 1,402,000 746,000 88 
Residual... . 1,586,000 1,340,000 18 
Other... 1,095,000 838,000 31 

Total... ; . 7,692,000 


5,331,000 44 





growth in demand was the substantial 
increase during this period in the num- 
ber of major oil-consuming units, as 
shown by the following: 








End Beginning Per cent 
1946 


1952 increase 
Motor vehicle regis- 
trations.......... 53,400,000 30,600,000 75 
Domestic oil burners 6,300,000 2,517,000 150 
Tractors on farms... 4,150,000 2,585,000 61 
Diesel locomotives . 20,414 3,946 417 








Confidence in the ability of the sales 
department to balance consumption with 
a greater supply is evident in Mid-Con- 
tinent Petroleum Company’s _ state- 
ment: “As competition and world af- 
fairs present new and greater problems 
in 1953, the marketing department 
stands ready to meet the challenge.” 

Kerr-McGee Oil Industries, Inc., is 
not only prepared to meet petroleum re- 
quirements but has taken out after 
uranium. Operation and exploration de- 
partments have been set up to engage 
actively in the search for and mining of 
uranium detposits. 

Gulf Oil takes a realistic and encour- 
aging view: “All this presages a period 
likely to stimulate technological im- 
provements, cost-reducing procedures, a 
rounding out of expansion programs, 
and a need for restraint in operating 
schedules. If these developments are 
forthcoming, the oil industry should 
continue to progress and any decline in 
earning power should be limited to 
moderate proportions and be offset by 
gains in efficiency and _ underlying 
strength.” 

Atlantic Refining is confident of the 
future without expecting constant gains: 


“We are convinced that oil will continue 
to be a growth industry for a long time 
to come... Obviously we cannot expect 
to see an uninterrupted succession of 
increases in barrels of oil discovered, o1 
gallons of products sold, or dollars of 
net income. Some downward adjust- 
ments are necessary from time to time 
and will occur in a competitive enter- 
prise system, but in the long run the 
prevailing trend of such a system is 
strongly upward.” 

Sun Oil looks forward with this view 
“Your company has embarked on the 
current year with tempered optimism 
and a belief that problems that have 
long been troublesome may be nea 
solution. Prospects for continued high 
industrial activity appear good. A 
nationwide increase in demand for 
petroleum products of from three to five 
per cent over last year is currently an 
ticipated. Competition has been and 
will become stiffer. The last is regarded 
by your company as an opportunity 
and a challenge to be welcomed.” 

For the long view, South Penn Oil 
Company says confidently: “The out 
look, in general for the oil industry is 
favorable, regardless of current unset 
tled world conditions. America continues 
to grow rapidly and will continue to 
grow over the future years. It has a 
tremendous reservoir of unfilled wants, 
with a population constantly striving to 
improve its standard of living.” 

Most encouraging is that, problems 
or no, small companies are getting big 
as well as big companies getting bigger 
Husky Oil Company views its progress 
with satisfaction: 

“Despite increased regulations and 
progressively higher taxes, the com 
pany has grown to its present position 
from a small local refiner owning one 
lease and five producing wells. By early 
adopting a policy of building with earn 
ings, the company now has properties 
in 9 states, a Canadian subsidiary of 
considerable size, and is shipping its 
asphalt products to 16 western and 
north central states.” 


Bravo! kkk 
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JOHN FRANCIS MERRIAM 


President, Northern Natural Gas Company 


Gr ADUATION from law school, a mar- 
riage, and the launching of a career that 
would lead to the presidency of a large 
industrial firm... all in the same year. 
To have three such paramount events 
happen to one man in one calendar year 
is, to say the least, unusual. 

Yet, that was what the year 1930 had 
in store for John Francis Merriam, now 
president of Northern Natural Gas Com- 
pany. He graduated from the Chicago 
Kent College of Law, married Miss Lucy 
Lamon in Chicago, and was hired as a 
clerk by Northern Natural. 

The story of this man who has climbed 
to a key position in the petroleum world 
starts back in 1904, at Constableville. 
New York, a small village of 200. 

It was there he was born while his 
mother was visiting her parents. Act- 
ually their home was Chicago. 

His father, the late Charles Merriam. 
was chairman of the department of 
political science at the University of 
Chicago as well as a renowned author. 

It was at the University of Chicago 
that John Merriam received a good por- 
tion of his education. He attended there 
from kindergarten through college, for 
the University of Chicago maintains a 
curriculum of studies from the elemen- 
tary to the university level. He gradu- 
ated in 1925 from the University of Chi- 
cago, having majored in political science 
and geology. 

After receiving his degree he was em- 
ployed for two years by the University 
in their downtown Chicago office. 
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For the next two years he worked for 
the Chicago investment firm of Hatha- 
way and Company. 

During this first few years following 
his graduation from the University of 
Chicago, in energetic fashion still char- 
acteristic of him today, he undertook the 
furthering of his education by attending 
night classes at the Chicago Kent Col- 
lege of Law. 

Upon joining Northern Natural Gas 
Company in 1930, he was sent to the 
company’s offices in Omaha, Nebraska. 
where his first jobs were as a clerk in 
the right-of-way, accounting, and dis- 
tribution departments. At that time 
Northern Natural was in the very em- 
bryo stages of its infancy, having been 
incorporated on April 25, 1930. 

In 1931 Merriam was named director 
of information for Northern. 

The following spring, he was transfer- 
red to Chicago to handle Northern’s af- 
fairs in the office of L. E. Fischer, key 
figure in Northern Natural, and vice 
president of North American Light and 
Power Company, one of three companies 
that provided the capital for the forma- 
tion of Northern. 

Merriam’s first major step up North- 
ern’s managerial ladder came in 1934 
when he was appointed assistant secre- 
tary. Late in 1935 he returned to the 
company’s headquarters in Omaha, and 
the next year, became, in his own words 
... “the three A man.” This referred to 
his simultaneous holding of three posi- 
tions... assistant treasurer, assistant 


secretary. and assistant to the presidey 
The latter position he held for nip 
vears in addition to other duties, 

On New Year’s Day in 1939. Merriay 
was promoted to secretary and trea 
urer. His appointment in Novembe 
1945, as vice president was followe; 
three months later by his election to th 
board of directors. 

An interesting sidelight to his care; 
with Northern is that he holds the recor; 
for attending more board of director 
meetings than any other person in th 
company’s history. This is explained }y 
the fact that he has been attending 
these meetings continuously since 1934 
when he first started to take the minute 
of the board meetings in his capacity a 
assistant secretary. Although these min. 
utes are normally taken by the secretary, 
he performed the duties since Norther’: 
secretary at that time was D. A. Huley, 
who was with one of Northern’s proprie. 
tary companies, Lone Star Gas Com 
pany and who had his offices in Dallas, 
Hulcy is now president of Lone Star. 

Merriam received another New Year’ 
Day promotion when on January |, 
1948, he was elevated to the post of 
executive vice president. He climaxed 
his meteoric rise when on August 21, 
1950, he was elected to the presidency 
of Northern. 

Merriam’s success in the gas industy 
is anything but limited to the confines of 
Northern Natural. He is first vice presi 
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dent and a member of the board of di: 
rectors of the Independent Natural Gas 
Association. He is on the executive 
board of the American Gas Association 
as well as on the executive safety com- 
mittee of AGA. He held a directorship 
in the Midwest Gas Association and is 
a member of the Gas Industry Advisory 
Council of the Petroleum Administra- 
tion for Defense. Rounding out his gas 
associations’ affiliations is his member 
ship in the Promotion, Advertising and 
Research Committee (PAR). 

These key posts only give an inkling 
of the busy pace that is maintained by 
John Merriam. He also holds director: 
ships in a number of large firms. 

Added to his heavy agenda of business 
activities is an extraordinary undertak- 
ing of participation in civic affairs. 

An account of John Merriam would 
be incomplete without a mention of his 
sincere interest in welfare of Northern's 
employees and their families. He has 
been largely responsible for the installa- 
tion of many group plans such as hos 
pitalization and life insurance and other 
existing benefits now enjoyed by the 
employees. 

Approximately a year and a half after 
he became president of the company, 
Northern moved into its newly con- 
structed six-story modern home office in 
Omaha. Prior to that Northern head- 
quarters had been scattered through 
several different Omaha office buildings. 
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Some Observations Concerning 


Fluid Injection Operations 


D. V. CARTERT 


W uar is fluid injection? Oil recov- 
ery by fluid injection may be defined as 
a process in which a part or most of the 
energy used for moving oil through the 
reservoir is derived from extraneous 
curces. This term is employed to in- 
clude both “secondary recovery” and 
“primary pressure maintenance” by 
means of fluid injection. “Secondary 
recovery’ may be defined as the injec- 
tion of a fluid to recover oil by supple- 
menting the natural energy when a res- 
ervoir is approaching, or has reached. 
economic depletion by primary methods 
of production. “Pressure maintenance” 
may be defined as the injection of a 
fluid to recover oil by supplementing 
the natural energy at any time during 
the early life of a reservoir before there 
has been much, if any, loss of reser- 
voir pressure. Expressed in other terms, 
fluid injection simply means the process 
of supplementing the natural energy of 
oil and gas reservoirs where nature’s 
provisions are inadequate. 

In most cases it is more profitable to 
start fluid injection operations as soon 
as possible after discovery that the 
reservoir is in need of such assistance. 

The matter of injecting some type of 
fluid into an oil reservoir in order to 
maintain reservoir pressure, very early 
after its discovery and soon after the 
productive limits of a field are defined. 
is deserving of the highest consideration 
on the part of management, technical 
and operating personnel alike. 

In many cases, this method of aug- 
menting and simulating nature in order 
to achieve a higher degree of oil recov- 
ery efficiency and a higher rate of with- 
drawal means that many new, as well 
as old, fields can be made to become 
important sources of oil reserves of a 
far greater magnitude than would other- 
wise be possible. It is being realized 
more and more by operators that the 
usual and customary practice of allow- 
ing the reservoir to produce what oil it 
can by pressure depletion, and then to 
busy themselves with plans for the re- 
juvenation of the field’s productive 
capacity by the injection of some type 
of fluid is not sound practice. 

The attempt to reactivate a field’s 
productivity in its later life is commonly 

nown as secondary recovery, a phase 
of fluid injection. A better and more 
descriptive term might be applied, such 
as “missed opportunity recovery.” The 
fact that steps must be taken to recover 
oil which otherwise would not be ob- 
tained from the reservoir is prima facie 


: *Presented before the 23rd Annual Meeting, 
North Texas Oil & Gas Association, Wichita 
Falls, Texas, March 28. 1953. 

‘Chief Petroleum Engineer, Magnolia Petro- 
leum Company, Dallas, Texas. 


evidence that the field in question has 
not been properly operated. The opera- 
tor owner of such a natural resource 
as oil has a moral obligation to operate 
in such a manner as to result in the 
greatest recovery consistent with the 
existing €conomic environment. 

In the beginning, the use of “second- 
ary recovery” methods after primary 
operation represented a normal evolu- 
tionary process of thinking, developing. 
and application of workable ideas. It 
was only natural that efforts to recover 
oil from the “tailings” — so to speak, 
would first be tried on fields that were 
considered to have less value than new 
or relatively new fields. In other words, 
it was too dangerous and risky to sub- 
ject a new field to the, shall we say, 
dubious and uncertain experiment of in- 
jecting water or some other fluid into 
a reservoir when the appearance of 
water in a well or field since the incep- 
tion of the industry was something to 
be feared and was considered a bad 
omen, and to presage an early end of 
producing operations. Little did those 
of industry consider that fluid injection, 
when needed, would prove to be the 
most effective type of energy agent to 
effect the maximum recovery and the 
maximum well productivity that we 
know today. 

When planning a fluid injection pro- 
gram, the operators must decide wheth- 
er to proceed with complete unitization 
of a reservoir or operate on a coopera- 
tive basis. Experience indicates that in 
the majority of cases it will be found 
that a unit is more attractive. The rea- 
sons are obvious and well known. One 
of the chief reasons for unitization, as 
all of you know, is that it permits ex- 
treme flexibility of operation. 

The increased application of this 
method of oil recovery has resulted in 
many refinements and improvements. 
Its application has increased not only 
in the case of the low pressure reser- 
voirs but also its early application is 
becoming more widespread in compara- 
tively new reservoirs for the purpose of 
pressure maintenance. We all know 
that a considerable segment of our 
present daily production is derived 
from fluid injection. 

Today I want to comment very briefly 
but pertinently on several sobering 
facts in connection with fluid injection 
operations: 

1. No doubt you have asked yourself 
the question: What is the relative cost 
of reserves obtained from fluid injection 
operation compared to primary re- 
serves? I think this question can be an- 
swered very simply: They have about 
the same degree of variation. Both 
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range from financial losses to very 
profitable ventures. 

2. A considerable amount of capita! 
—a comparatiyely large amount — is 
frequently necessary to properly de- 
velop a project. This fact is not always 
recognized by those venturing for the 
first time into this type of operation. 

3. With further reference to invest 
ment and financial requirements, it is 
necessary that a period of time elapse 
after the investment is made, depending 
upon the particular case, before any 
tangible return is realized. This re 
quires adequate financing and a certain 
amount of financial fortitude. 

4. It has been our experience — and 
I am sure it has been the experience 
of others —that the more we work in 
the field of fluid injection, the more we 
realize how little we know and how 
much more there remains to discover 
and to understand. This is in spite of 
the fact that we are continually accu- 
mulating more experience and increas 
ing our “know-how.” 

5. It has also been our experience 
that projects having the same apparent 
specification — that is, the same physi- 
cal characteristics from geological and 
engineering analyses—sometimes yield 
widely different results, even to the ex- 
tent that a likely looking project may 
border on financial failure. 

Obviously this points to the conclu- 
sion that we have much to learn. It is 
the natural course of experimenting 
pioneering, risk development and gen- 
eral experience — it is an evolutionary 
sort of thing — and one common to al! 
fields of endeavor. 

Without question fluid injection proj- 
ects in the aggregate have been profit 
able although quite variable for individ- 
ual projects. The accomplishment in 
this field proves that the industry’s en- 
gineers are continuously at work toward 
developing greater efficiency in the re 
covery of oil, together with a lowering 
of operating cost without reference to 
the general structure of crude oil prices 

Personnel possessing both skill and 
experience are particularly essential! for 
this type of operation. This fact is be 
ing realized more and more. The two 
other ingredients necessary to this type 
of operation are sufficient capital and 
suitable property. Without adequate 
personnel nothing could be accom 
plished in any other field of endeavor 

In connection with skilled personne! 
we should remember that we still em 
ploy the original fluid injection method 
virtually without change. Over and 
above this our gains have come about 
through more and better “know-how” 
with respect to application. This has 
permitted wider application of the 
method under a variey of conditions. 

And finally I wish to make a predic- 
tion — that engineering and science can 
be depended upon to effect improve 
ments which will result in a very con 
siderable reduction of not only invest 
ment but of operating costs in the field 
of fluid injection operation. This is one 
of the most pressing needs at the pres 
ent time. In fact it has been demon 
strated in several cases what can be 
done in this direction. kek 
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Packer hook-up in any way. 


COMPLETION ADVANTAGES 


SAVES INSTALLATION TIME-— You can perforate, set 
the Baker Packers, and complete the well by simply 
running in the tubing. Previously it has been necessary 
to make at least two additional trips with the tubing, 
killing the well each time. 


SAVES EXPENSIVE DRILLING RIG TIME— After the 
Baker Packers have been set, the tubing run in, and 
surface connections made, the drilling rig can be 
moved off. All future work can be done with a swab- 
bing unit and a pump truck —at distinct savings. 


PROVIDES SAFETY IN HIGH-PRESSURE OR HY- 
DROGEN SULPHIDE WELLS—Surface “flanging-up” 
is completed before the mud is displaced. After the 
mud has been displaced work is performed by using a 
wire line and wire line tools through a lubricator. This 
is a highly important advantage in high-pressure or 
hydrogen sulphide wells. 


EITHER ZONE CAN BE TESTED WITHOUT REMOV- 
ING TUBING — Not only while the well is being com- 
pleted, but at any time therafter, either or both of the 
zones can be tested without removing the tubing string 
or disturbing the packer hook-up installation. 


ELIMINATES EXTRA ROUND TRIPS FOR ACIDIZ- 
ING OR FORMATION FRACTURING — In the past, 
treatment of either or both zones has been carried out 
before the packers were set. This practice not only pro- 
longed the completion by necessitating extra round 
trips, but subjected the zones to the full mud load dur- 
ing the interval between the completion of the treat- 


The Baker-Otis Selective DUAL-ZONE Production Hook-Up, which includes two 
Baker Retainer Production Packers, permits selective production (either pumping 
or flowing); acidizing, formation fracturing, and other treating; or testing of either 
zone through the tubing while simultaneously producing the other zone through 
the annulus. The switch in flow, or the selection of either zone for treatment is 
accomplished at the discretion of the operator, using a wire line, and it is not nec- 
essary to kill the well—to move or remove the tubing string—or to disturb the Baker 











ment and the termination of the packer instaliation. 
The Baker-Otis Selective DUAL-ZONE Production 
Hook-Up, on the other hand, permits treatment of 
either or both zones at any pressure that is safe for the 
tubing, at any time during the life of the well. 


PRODUCTION ADVANTAGES 
b PERMITS SWITCHING FLOW- Should the character 


of either zone change at any future time, the flow can 
be switched—even under pressure—by running in the 
appropriate Otis Choke on a measuring line. 


§ PERMITS PLUGGING FLOODED ZONES-~ If either 
zone should load up or flood out, it can be plugged at 
the cross-over. 


- PERMITS SURFACE WORK WITHOUT KILLING THE 
WELL—If at any time it is necessary to overhaul the 
surface equipment, the annulus can be shut off at the 
cross-over. All needed work can then be done without 
killing the well. 


GET YOUR COPY 


of this new, three-color broad- 
side which contains complete 
details of the Baker-Otis Hook- 
Up, with ordering instructions. 
Ask any Baker representative, or 
write the nearest Baker office. 
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THE GAKER-OTIS SELECTIVE 
BUAL-1ONE PRODUCTION HOOK-UP 


HOUSTON - LOS ANGELES - NEW YORK 
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HERE'S THE HOOK-UP THAT 
PROVIDES FLEXIBILITY, ECONOMY 
AND SUCCESSFUL RESULTS! 
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This is a simplified, 
schematic drawing 





DESCRIPTION OF HOOK-UP 


A standard Baker Two-Packer DUAL-ZONE Production 
Hook-Up with Change-Over Flow Tube, embodies a Special 
Locator Packer Sub which replaces the usual By-Pass Collar. 
The Locator Sub serves two purposes: (1) It connects the 
Outer Tube of the Change-Over Flow Tube with the Otis 
Type “H” Cross-Over Landing Assembly; and (2) It posi- 
tions the Tubing Seal Nipples in the bore of each of the two 
Baker Packers. 


INSTALLATION AND OPERATION 


After the Baker Packers are run and set (on 
wire line, tubing or drill pipe) the tubing string 
equipped with Baker-Otis components is run in. 
The well head equipment is then flanged-up, and 
the drilling rig replaced by a swabbing unit and 
a pump truck. It usually is preferable to seat the 
Locator Sub in the top packer before fluid-ex- 
change operations are performed. 


The appropriate chokes are then run in on a 
measuring line, located and locked in the Land- 
ing Nipple to permit the most advantageous flow 
arrangement for the initial completion, with both 
initial and future production possibilities in 
mind. At any future time the operator can switch 
the flow pattern merely by using a measuring line 
(under pressure) to retrieve the choke in use and 
replace it with the other choke. 


LET YOUR BAKER REPRESENTATIVE 
CHECK YOUR NEEDS AND ADVISE YO! 


Any Baker representative will gladly discuss your prob- 
lems at the well; make specific recommendations; and 
arrange for installation of the Baker Packers and the 


Baker-Otis Hook-Up —Call him today. 


Baker Retainer 
Production Packer 


Fig. 1—Parallel Flow 


(Lower Zone through Tubing; Upper Zone through Annulus) 
An Otis Type “X” Cross-Over Choke is run on a measuring line; 
seated in the landing nipple; and the upper zone swabbed-in 
through the tubing. The choke in use is then replaced with an Otis 
Type “R” Parallel Flow Choke, and the lower zone is swabbed-in. 


Fig. 2—Cross-Over Flow 


(Lower Zone through Annulus; Upper Zone through Tubing) 
An Otis Type “R” Parallel Flow Choke is run in on a stee! meas- 
uring line; seated in the landing nipple; and the lower zone 
swabbed-in. The choke in use is then replaced with an Otis Type 
”“X" Cross-Over Choke and the upper zone is swabbed-in throwgh 
the tubing. 





























































































A Look at Drilling Progress 
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Manufacturers have not failed to supply needs of modern 


drilling methods that demand efficient equipment tools 


T utsa’s first oil show was held over a 
quarter of a century ago. The Interna- 
tional Petroleum Exposition to be held 
in Tulsa, May 14-23, 1953, will display 
all that is modern in oil field technology 
and equipment. 

Equipment manufacturers aim to im- 
prove their equipment and the operator 
is alert to increase the efficiency of his 
operations. 

Many advancements have been made 
in drilling in recent years, and major 
developments with some brief notes on 
current thinking are presented. 

In the field, drilling bits are rotating 
at.great depth. A 15,000 ft well today is 
not a sensation, it is quite common. To 
drill to deep horizons, 15,000 to 22,000 
ft has required considerable study and 
reliable equipment. Stress, strain, and 
horsepower are of high orders. The 
scientific approach is an important con- 
sideration in modern drilling and the 
practice is now both an art and a 
science. 


Derricks 


Thirty years ago the maximum height 
of a wooden derrick was 90 ft. For deep 
drilling now 156 ft steel derricks are 
used. Rapidity in erection has been em- 
phasized and the jack-knife type has 
been introduced. It is highly probable 
that in the near future a telescopic der- 
rick can be employed on wells that drill 
to 6000 ft. 


Semi-Automatic Equipment 


Considerable human energy is ex- 
pended on a rig. Equipment that reduces 
fatigue of rig crews is a great advance- 
ment. Items that come within this cate- 
gory are power tongs and power slips, 
semi-automatic cathead, and automatic 
feed-off for controlling the rate of pene- 
tration. A recent experimental rig h 
semi-automatic equipment for stacking 
and picking up stands of drill pipe. 


*Editor, Drilling and Producing 
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Torque Converter 

Torque converters are now being used 
to obtain an increase in torque from a 
rig’s power transmission. The inclusion 
of a torque converter also eliminates 
shock loads, which makes for smoother 
operations. The mechanical principle of 
the equipment is that of a hydraulic 
type drive. 


Hydromatic Brake 

Deep drilling necessitates greater 
weights to be handled, and in conse- 
quence a reliable brake system is 
needed. The hydromatic brake has en- 
abled drilling to be performed at great 
depths without decreasing the safety 
factor. 


Slush Pumps 

It is essential that the correct fluid 
volume is circulated in the hole. In 
addition, velocity is important. Recent 
investigations show that high horse- 
power slush pumps, up to 700 hp, can 
be installed to great advantage for 
faster drilling rates with a reduction in 
operational costs. 

The subject of hydraulics in relation 
to drilling a well bore is receiving con- 
siderable study. 

It is desired to utilize more of the 
available hydraulic horsepower. In many 
instances this can be accomplished by 
eliminating restrictions and angle bends 
in the system. Selection of appropriate 
size drill pipe and drill collars can also 
aid slush pump efficiency. Attention 
should be given to the size of the suction 
pipe, which should be the same as that 
of the pump opening. 

A large volume accumulator on the 
discharge side of a pump will reduce 
fluctuation tendencies. Deeper drilling 
causes a close study of a rig’s hydraulic 
capabilities; it is an important con- 
sideration. 


EXCLUSIVE 





Bits 

Introduction of the jet bit has made 
another milestone in drilling history. 
The design of the bit permits the cir- 
culating fluid to be jetted on to the bot- 
tom of the hole. By this method the cut- 
tings are circulated out of the path of 
the bit and the process of “re-drilling” 
these cuttings is eliminated. 

Increased rates of penetration have 
been obtained with the jet bit, and in 
many cases the increase was large. For 
example, in Imperial’s Leduc field in 
Canada, a conventional bit drilled 12 
ft per hour in the Viking sand with 
20,000 lb of weight, 120 rpm, and 1 to 
3 drill collars. The same sand was 
drilled with jet bit at 19.4 ft per hour. 
weight 20,000 lb, 70 rpm, and 10 drill 
collars. On comparing the conventional 
bit at 12 ft per hour and the jet at 19.4 
ft per hour an increase of 62 per cent 
was obtained. When drilling the basal 
quartz with a jet bit, however, an in- 
creased drilling rate of 277 per cent re- 
sulted. (Drilling data for the basal 
quartz formation are: Conventional bit. 
3 ft per hour, 35,000 lb, 100 rpm, 1-3 
drill collars. Jet bit, 11.3 ft per hour. 
35.000 Ib, 70 rpm, 10 drill collars). 

To have increased rates of penetra- 
tion with the jet bit, due regard should 
be given to hydraulic factors. Unless 
hydraulics are considered, success will 
be doubtful. One must not expect to 
run a jet bit and simply drill ahead in 
the normal manner and think that the 
drilling will be faster automatically. 
The key to success is a sound know- 
ledge of the hydraulic requirements. 

For a hard formation, a type that has 
in excess of 40 per cent chert, a special 
carbide insert bit has been designed. 
The West Texas area has experienced 
much success in using this bit. Contrary 
to the cutting action of conventional 
bits the hard formation bit has a grind- 
ing effect. Another form that has been 
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REED TWIN-BLAS ROCK BITS 





Slush from the nozzles of a REED Twin-Blast Rock Bit blasts 
against the bottom of the hole and sweeps across at high 
velocity—carrying cuttings up into the mud stream immedi 
ately so cutter teeth can work on new formation. 

Result: larger cuttings, faster drilling, more footage 
per bit and more hole per, day, as proved in use on wells 
throughout the world. 


REED ROLLER BIT COMPANY 


HOUSTON 1, TEXAS 
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used successfully in hard formations 
is the diamond bit. 

An interesting research study is be- 
ing conducted on the practicability of 
a percussion bit. It is hoped to obviate 
the burdensome weight that must be 
carried when drilling deep, and that the 
bit can be made to advance satisfactor- 
ily by the hydraulic power of the cir- 
culating fluid. At the moment, it is felt 
that many of the deep drilling prob- 
lems could be solved by perfecting a 
percussion drill. On looking into the 
future and the advent of 30,000-35,000 
ft wells, one is astounded by the weight 
that would have to be carried and the 
size of the rig equipment for such a 
venture. Economy and the limitations 
that would be imposed by the mechan- 
ics of such an operation are points that 
warrant investigation. 


Wire Lines 


In recent years far more attention has 
been paid to the care of wire lines. Op- 
erators are desirous to preserve the life 
of the line, and engineered cut-off pro- 
cedures have been adopted. The cut-off 
is in accordance with the amount of 
work the line has performed, that is, ton- 
miles. Savings in rig expenses can be 
accomplished if a ton-mile record is 
kept in conjunction with a _ cut-off 
practice. 

Better wire line service is afforded if 
the winding drum is especially grooved. 
By this patented method the wire line 
is spooled in such a fashion that “cut- 
ting-in” by successive layers is avoided. 

In general, a critical point has been 
reached in regard to drum size. To 
avoid a crushing of a wire line, 11% in. 
or 144 in., it may be necessary to in- 
crease drum and sheave sizes, particu- 
larly for deep operations. 


Fishing 

Removal of metallic junk from a well 
often presents difficulty. A new mag- 
netic fishing tool is available that can 
fish junk up to one ton in weight. The 
tool can be fitted with various size 
rotary shoes; the shoe is used to loosen 
the fish if necessary. Various sizes, 134 
to 1144 in. OD, permit a magnetic tool 


to be run on drill pipe in a drilling well 
or on tubing in a producing well. 
Major fishing jobs have been com- 
pleted by a new nitrogen gas impact 
jar. Impact is obtained by the influence 
of the compression and expansion of the 
gas, which is governed by controlling 
weight on drill pipe. The jarring action 
does not place the rig under a heavy 
strain although an impact of over 
400,000 Ib can be obtained with the 414 
in. size jar. Drill collars should not be 
included in the fishing string. (A tool 
can be run on tubing in work-over 


jobs). 


Crooked and Deviated Holes 


One of the greatest hazards in drill- 
ing a well is that the deviation of the 
bore will change radically over a short 
interval of depth. When drilling in cer- 
tain areas, as examples at random— 
West Texas and the Foothills in Can- 
ada—crooked holes will result, unless 
special precautions are taken. 

Stabilizers in the drilling string and 
over-sized drill collars are two methods 
now employed to reduce crooked hole 
tendencies. Successful results in the 
field have been obtained. 

Because a well is drilled with a so- 
called high deviation value, say 10 deg, 
this does not necessarily mean that the 
well comes within the category of 
crooked hole. A crooked hole is tenta- 
tively considered to be one where the 
deviation exceeds 5 deg per 100 ft. This 
is the dog leg hole and it is where 
serious mechanical problems in both 
drilling and producing will occur. (Be- 
cause the question of relief must be 
considered, the deviation of 5 deg per 
100 ft is not the same as 1 deg per 
20 ft). 

Lubinski and Woods presented a 
paper at the March 1953 API meeting 
in Tulsa, Oklahoma, and discussed the 
feasibility of drilling wildcat wells even 
with 20 deg inclinations. Drilling could 
proceed faster, time would be saved— 
which is money, and production prob- 
lems, such as wear and tear of sucker 
rods, were not contemplated. A new 
line of thinking has developed concern- 


ing crooked and deviated holes. Fur- 





SPANISH VENTURE 





Negotiations have been completed between an American syndicate headed 
by General American Oil Company of Texas and the Spanish government, for 
extensive exploratory work in the Ebro River valley in northern Spain. The 
American group, in which the company. has a 20 per cent interest, and the 
Spanish government will each have a half interest in the venture and will share 
costs on the same basis. The American group has deposited $1,000,000 and 
the Spanish government has made available the equivalent, or 40,000,000 
pesetas, for the initial exploratory work. DeGolyer and MacNaughton are 
engaged in a surface geological survey and Texas Instruments, Inc. and Delta 
Drilling Company are respectively assembling equipment for the seismograph 
survey and the drilling operations. Each is a co-partner in the venture. 

There are 176,000 acres in the original concession, and assurance has been 
given that additional acreage will be available. The conditions of the contract 
with the Spanish government are regarded as very favorable to the American 
group; and the area, underlain by sedimentary deposits showing surface evidence 
of structures, appears promising for oil accumulation. 


From the annual report of General American Oil Company of Texas 
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ther studies are warranted and the find. 
ings, without doubt, will be of interest. 


Well Analysis 


Information is required on the pene. 
trated formations in step-out wells and 
sometimes for those under development. 
More attention is being given to ditch 
cutting analysis, coré, and side wall 
samples, rate of penetration graphs, and 
mud control. Many operators now have 
a specialist on the well site for a con. 
tinuous study of formations penetrated, 


Diamond Coring 
Coring is a means of obtaining forma. 
tional data. The introduction of coring 
with diamond core head has proved suc. 
cessful and good core recoveries have 
resulted. 


Drilling Barges 

Offshore drilling has declined be- 
cause of the Tidelands controversy. It is 
highly probable that legislation will 
settle the dispute in favor of the re- 
spective states. Renewed offshore drill- 
ing campaigns can be anticipated. 

Richardson and Bass drilling barge, 
“Blind Pass” is the modern addition to 
offshore drilling developments. The 
barge is equipped to drill to over 20,000 
ft, rated horsepower is 3350. The barge 
is designed on a self contained basis, 
and operations can be conducted for a 
period of 30 days without receiving sup- 
plies from shore. Length of barge is 
190 ft, 12 ft deep with a width of 54 ft. 
Displacement when loaded is 5 ft. 


Safety 

Bodily injury to field personnel is a 
serious matter. Management realizes the 
importance of safe operations and many 
companies now have a safety depart- 
ment. Field crews have lectures on 
safety precautions and how to be safety 
conscious. It is hoped to reduce acci- 
dents by insuring that all equipment 
and methods are safe. It is felt that less 
accidents would occur by a universal 
adoption of the scheme to paint par- 
ticular parts of a rig a certain color. By 
this means the “danger points” would 
be identified easily. 


Drilling With Gas 


In the San Juan Basin, New Mexico 
area, it was found impossible to com- 
plete wells because of excessive drilling 
mud invasion of the productive pays. 
Drilling-in with gas at 200-400 psi in- 
stead of a circulating fluid proved suc- 
cessful. It was taking 100 days to drill 
the 800 ft pay section by cable tool, 
but with a rotary and gas the same in- 
terval was drilled in 27 hours. Con- 
sumption of gas was about 1,500,000 cu 
ft per day. 


Conclusion 


It is a long road back to Spindletop, 
when, more than half a century ago, 
Lucas drilled the first well with a rotary 
rig, and a gusher at that. The saying is 
that progress is a slow process. But 
there is an exception to every rule. The 
exception is the drilling industry, whose 
progress has been, and will be mighty 
and fast by any standard. kk 
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Look at Producing Progress 
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Modern operations are geared to greater efficiency and economy 


which means that sound engineering appraisals are prerequisites 


Provucine techniques and equipment 
have changed considerably over the 
years. Great progress has been made 
and operations are geared to efficiency 
and economy. To extract from a reser- 
voir the maximum recoverable oil or 
gas at the lowest cost is the criterion of 
the modern producer. It is not possible, 
however, to pursue such a policy suc- 
cessfully unless the project is operated 
from a sound engineering standpoint. 
Advancements in the field of produc- 
tion have been extensive, and major de- 
velopments will be discussed. 


Automatic Controls 


Oil field production can be controlled 
automatically by the process of electrifi- 
cation. By such a method, pumps can 
be started or stopped at specific times. 
Filling of oil storage tanks can be 
switched automatically. From a cen- 
tralized station a control console indi- 
cates the field’s complete producing ac- 
tivities. 


Reservoir Storage 


Suppliers of gas and LPG experience 
seasonal fluctuations in demand. Quite 
often it is difficult to meet the peak win- 
ter demands, whereas in summer a pro- 
duction cut-back is necessary. Under- 
ground storage has been developed to 
alleviate the problem. Ii is not, how- 
ever, an easy matter to select an “escape 
proof” underground storage site near 
the actual supply area. 


Artificial Lift 


_ Long stroke pumping units have come 
into prominence during the last few 
years. By having a stroke of say 20 ft 
and slower revolutions per minute, less 
wear and tear on the equipment is ex- 
perienced, and there is the possibility 
of increasing oil recovery. Large fluid 
volumes can be handled by this method. 
which is advantageous _ particularly 
when excessive water has to be pro- 
duced with a low oil yield. 
“Editor, Drilling and Producing. 
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In the field, a “free-piston” is under 
study that works in conjunction with 
a gas lift installation. Object of the pis- 
ton is to push the oil to the surface. 
Gas from the gas lift system forces both 
the rubber packed piston and the col- 
umn of oil up through the tubing to the 
surface. When the piston reaches the 
Christmas tree it enters a lubricator, 
and by pressure-release it automatically 
falls to the tail end of the tubing. By 
control of the gas lift pressure the cycle 
is repeated. 

Artificially lifting fluid from depths 
greater than 10,000 ft is receiving much 
attention and_ speculation. Various 
manufacturers of pumping, gas lift, and 
hydraulic lift equipment are experi- 
menting and testing their products for 
producing very deep wells. 


Dual Completions 


War time restrictions of steel neces- 
sitated dual zone completions to be 
made in one well as opposed to twin- 
ning wells. Trouble was sometimes pre- 
sented by leakages past the packer. 
Moreover, some consider that such a 
method is debatable from a petroleum 
engineering point of view. Improve- 
ments have been made in dual comple- 
tion equipment and the method has been 
proved satisfactory in many instances. 


Recovery 


Proposals have been made that the 
term “secondary recovery” be discarded 
because of its misinterpretation in the 
light of present day practices. Primary 
production was the stage up to when it 
was not possible to produce any more 
oil by artificial lift. By injecting water 
into a reservoir, and thereby stimulating 
production by a flooding process, the 
system was designated as secondary re- 
covery. 

Today, reservoir engineer appraisals 
commence in the early stages of pro- 
ducing a field. Recommendations may 
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be that maximum recovery can best he 
accomplished by the adoption of a ce! 
tain policy. The reservoir may requir 
a water flood project or a gas injection 
system and/or that a pressure mainte 
nance program be followed rigidly. be 
cause present practice may introduce 
artificial energy for the reservoir in the 
early stages of a field’s history, the: 
primary and secondary phases _ wil! 
overlap. To avoid confusion a precis¢ 
terminology should be used. The word 
recovery should be qualified by the 
method adopted, for example, wate: 
flood recovery, normal depletion reco 
ery, etc. 

In addition to water flood and gas in 
jection projects, or a combination o! 
both, a new method has been developed 
By injecting carbon dioxide into a pai 
ticular type reservoir this injected gas 
enables hydrocarbons to be released fo 
production. The technique also has been 
combined with the use of special su: 
face active agents as a means of in 
creasing productivity. 

Another idea on productivity is that 
production in a well is believed to be in 
fluenced by the presence of bacteria 
that dwell in the reservoir. Becaus 
many bacteria are lost to the fluid of a 
well’s production it is thought that by 
injecting certain bacteria into pay zones 
the flow of oil can be increased. Field 
tests in the Gulf Coast area are to be 
carried out in the near future. 


Corrosion 


Corrosion is costing the producing 
phase of the industry millions of dollars 
annually. A great step in more efficient 
operations will result if an operator can 
reduce the expenditure of replacing co1 
roded equipment. 

Well corrosion is combatted by the 
application of an inhibitor, which is a 
specially prepared chemical in liquid 
or solid form. The liquid is injected into 
the casing-tubing annulus and the solid 
type is dropped in as a stick. Naturally 
an operator requires an inhibitor that 
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will preserve his equipment, and, at the 
same time be cheaper overall than the 
total cost of replacing the equipment if 
it were allowed to corrode. 

An important point about inhibition 
is that it is a continuous process, and 
thereby corrosion is sustained to a mini- 
mum. By this method, continuity of pro- 
duction can be maintained and the need 
for working-over a well—an expensive 
operation to say the least—is reduced 
considerably. 

Plastic non-corrosive tubing and flow 
lines are used in some corrosive fields. 
The usage is restricted presently to shal- 
low and low pressure production. It is 
possible that a stronger product will be 
manufactured in the future. 

The problem of corrosion is a serious 
one. Extensive research is necessary be- 
fore this destructive agent can be de- 
feated finally. 


Work-Over Rigs 


Anticipated expenditures for work- 
overs require careful consideration. The 
primary object of a work-over is to sus- 
tain production at an economical rate. 
Jobs included within the scope of this 
operation are water shut-off, re-perfor- 
ating, cleaning out, pump changes, etc. 
From the financial aspect the cost of a 
work-over should be recoverable with 
profit, otherwise the expenditure can- 
not be warranted. 

An expensive item in a work-over is 
the rig cost. In the past heavier rigs that 
were actually necessary for the job had 
to be used, and consequently the time 
taken to move and rig-up was long. 
There was a need for a portable, eff- 
cient, and economical rig that would be 
specifically for work-over operations. 
During the last seven years manufac- 
turers have devoted much time and 
thought to the design of such a rig. To- 
day, portability and time saving devices 
for rig-up and tear-out are character- 
istics of the equipment. 

Many pulling machines with a 100,000 
hook load are truck mounted and have 
hydraulically controlled 65 ft telescop- 
ing double pole masts. Similarly oper- 
ated, an 85 ft double pole mast type can 
handle all work-overs inside the casing 
down to 7500 ft, and if necessary to 
10,000 ft with a reduction in efficiency. 


Services 


Completion techniques and methods 
have an important influence on the pro- 
ducing capabilities of a well. Some of 
the following factors may have to be 
considered prior to bringing a well in. 
Is the water or gas shut-off effective? 
How will the well be completed finally ? 
Will the casing be perforated? Or is a 
liner or open hole advantageous? Is a 
hydraulic fracture application neces- 
sary? If the reservoir is a limestone 
type, how much acidization is required? 

Many services are available to the 
operator. Today, productive pays can 
be selected with greater accuracy than 
before, and the chance of increasing 
productivity by special applications is 
feasible. Some of the services are dis- 
cussed below. 

Logging. Electric logging can now 
record formation resistivities without 
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undue influence of the mud column. The 
method, called laterologging, is of 
great advantage in thin beaded sections. 
Another method can be used to deter- 
mine detailed characteristics of a per- 
meable zone. 

Recent electric and _ radiation 
(gamma and neutron) logging bring 
ever closer the possibility of reliable 
quantitative and qualitative analysis of 
a formation. 

In hard formations, and limestones in 
particular, the neutron log can be of 
great service. This log is affected by 
any hydrogen that is present, and is 
therefore a good indicator of fluid. Signs 
of success were obtained when the lime- 
stones of West Texas and Canada were 
neutron logged. for quantitative porosity 
analysis. 

Cementing. Cementing at depths in 
excess of 10,000 ft involves some com- 
plex problems. Pumpability is in- 
fluenced by the well’s high temperature 
range of 200-400 F. To insure that the 
cement is not contaminated by any mud 
in the casing, rubber plugs with five 
wipers preceed and follow the cement. 
Special retarders delay the setting time 
and these have been applied success- 
fully. 

A new type cement has been intro- 
duced that contains pozzolans. (Pozzo- 
lan is a siliceous volcanic material that 
has cementing properties when com- 
bined with calcium hydroxide in a moist 
atmosphere). The pozzolan type devel- 
ops its strength more slowly than a nor- 
mal oil well cement. 

Perforating. Perforating the casing 
for preduction by means of shaped 
charges, called jet perforating, has been 
perfected in recent years. For shallow 
wells the latest development is an ex- 
pendable gun made of fibre glass, a 
plastic. Separate charges of the gun can 
be set for inclined shooting if desired. 

Current thinking is along the line 
that a cement that has to be perforated 
should not be permitted to set too hard. 
It is considered that a less hardened 
cement will not have the tendency to 
shatter when perforated. (The pozzolan 
cement mentioned previously has this 
desired characteristic) . 

Hydraulic Fracturing. Certain forma- 
tions that were “tight” or “unproduc- 
tive” have been broken down to yield 
their oil or gas content. The formation 
was subjected to hydraulic pressure 
with the view to fracturing, and when 
accomplished, fracture was kept open 
permanently by injecting propping 
agents, sand for example. This chan- 
nel, or fracture, permits a better drain- 
age system for a tight pay. Also, pro- 
duction may be obtained if the artificial 
fracture is connected to a natural fis- 
sure that is in an oil or gas bearing 
stratum, which is the case of the so 
called “unproductive” to become pro- 
ductive. Application of the method for 
dificult producing pays in Texas Gulf 
Coast area is likely to increase. 

Recent trend is the usage of viscous 
crudes or refined bunker oil as the hy- 
draulic medium. The thought is that 
lower viscosity fluids should be used be- 
cause they have less fluid loss to the 
formation, which should be the im- 





portant consideration. 

To date, the more successiul hydray. 
lic fracturing results have been in sanq. 
stone and conglomerate formations, }; 
is considered preferable to conduct the 
operation through perforated casing q 
opposed to open hole. 

Acid Treatment. When acidizing 
limestone wells it has been observed jp 
many instances that delayed acid treg. 
ments obtain the best desired effects, 
Each treatment should be followed by 
a period of several weeks’ production 
in order that the well can clean itselj 
out. Thereby, the next treatment is able 
to attack fresh surfaces. 

Productive formations can be detri. 
mentally affected by the invasion of 
drilling fluid. Pore spaces may also be 
blocked by the presence of bentonitic 
material and aqueous solutions. Intro. 
duction of a mud acid treatment in a 
well has removed these obstacles, which 
has been beneficial to production. One 
well had an increase in production from 
37 bbl per day to 260 bbl per day with 
a 100 gal treatment. 

Packers. When“a well is subjected to 
high pressure below a packer, such as 
when acidizing or hydraulic fracturing, 
it is advantageous to anchor the packer. 
This hold-down is accomplished posi- 
tively by the recent introduction of a 
hydraulic anchor. The tool has many 
slips that are piston operated. 

A retainer packer has been added to 
list of new production equipment. The 
packer is run on an electric cable 
by which it is set. When the pressure 
differential is from below the packer, 
the tubing can be released from the 
packer or anchored to it without any 
influence upon the formations below the 
packer. Tubing can continue through 
the tubing if necessary. It can be used 
as a production packer or as bridge 
plug, and is a readily drillable non- 
corrosive cast iron product. Employ- 
ment of this type packer in wildcat op- 
erations has proved successful and 
economical, especially when many 
zones require testing individually. 





Conclusion 


Today, there are only 10 wells in the 
world that produce from a depth below 
15,000 ft, and these are flowing. In 
March, 1953, Shell Oil Company suc- 
cessfully completed the world’s deepest 
producer, producing interval 17,038- 
17,122 ft open hole, in its Weeks Island 
field in Louisiana. On an 8 hour test 
gage, flowing production was 107 bbl 
oil, 2,911,000 cu ft gas, 17.5/64-in. 
choke, and flowing tubing pressure was 
1675 psi. In the future it will be neces- 
sary to lift artificially wells that pro- 
duce from 17,000 ft. Experimental 
studies are being conducted on the 
possibility of having to lift fluid from 
20.000 ft. 

In the history of the producing 
phase, progress is outstanding. At the 
turn of the century world oil production 
was only some half a million barrels a 
day, and teday it is more than 12,000.- 
000. This accomplishment has _ been 
made possible by know-how, engineered 
projects, and equipment. Therein are 
found the keys to progress. aat 
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* 
CUT DOWN ON DOWN TIME witH DRISCOSE’ pase mun! 


From spudding in to contract depth, DRISCOSE helps DRISCOSE forms a strong, thin filter cake. Controls water 
you make hole faster . . . and with less trouble! loss, reduces danger of channeling and ledges. 
As a general rule, fewer bits are required. Soluble in hot or cold water. No fermentation 
Dependable viscosity and gel help maintain problems. Good stability at high temperatures. 
drilling conditions with easy control of thixotropic OrderDRISCOSE from your regular mud dealer... 
properties in conventional or emulsion muds. cut down on time and over-all mud costs. 


ORM, w 


DRILLING SPECIALTIES COMPANY ; BARTLESVILLE, OKLAHOMA 


*DRISCOSE is a trad k for Sodium Carboxymethylcellulose. 
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FIG. 1. Typical ‘‘large’’ transformer bank installation. 
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P. 516.31 


TRANSMISSION 
TYPICAL POLE 


Description 
Pole—30 ft. 
Pole—25 ft. 
Crossarm—38” 
Crossarm—67” 
Brace for 38” Crossarm 
Brace for 67” Crossarm 
Crossarm bolt 
Crossarm brace bolt 
Crossarm brace lagscrew 
Insulator pin 
Insulator, 2400 V circuit 
Rack, 440 V circuit 
Guy hook 
Strain plate 
Guy cable 
Guy cable clamp 
Servisleeve 
Anchor rod 
Strain insulator 
Strain insulator clevis 
Conduit to motor starter 
Conductor, 2400 V 
Conductor, 440 V 











installation. 


FIG. 2. Sketch of small three-phase transformer 


Practices of Oil Pumping Electrification’ 


Appropriate equipment is important in gaining 


efficient and economical production from reservoirs 


ROY D. CALL* and FRANK K. SMITH* 


Deverorment of several methods of 
electrical pumping has been concurrent 
with the electrification of oil pumping 
leases throughout the oil fields of the 
country. Some of the methods now used 
are: Submersible electric motor-driven 
centrifugal pumps; electric-motor-pow- 
ered hydraulic pumping systems; gas- 

+}Based on a paper presented at the 1952 an- 
nual spring meeting, Wyoming Chapter of the 
Petroleum Branch of the American Institute of 
Mining and Metallurgical Engineers in Casper, 
Wyoming. 


_ *Engineering and Service Department, West- 
inghouse Electric Corporation, St. Louis, Mo. 
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lift systems; central power systems; 
wound-rotor electric-motor-powered 
beam-pumping units; and squirrel-cage 
induction-motor-powered beam-type 
pumping units. Each of these methods 
has certain advantages and disadvan- 
tages, and one or another may be favored 
for certain pumping conditions. 

The squirrel-cage induction-motor- 


driven beam-pumping unit seems to offer 


the advantages and characteristics most 


EXCLUSIVE 


wanted by operators. This is evidenced 
by the predominance of this type of in- 
stallation, and a reappraisal of the prob- 
lems of application should be of value. 


Power Supply 

Power for electrified pumping leases 
may be purchased from utilities or may 
be supplied by small company-owned 
generating stations. If purchased utility 
power is available, and if the rates are 
reasonable, it is usually preferred. 
purchased power is not available at rea- 
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Lee C. Moore engineers are constantly designing 


and testing improvements in drilling structures to keep 







pace with the growing oil industry. Since 1907 many 


new improvements have been pioneered by Le« 







C. Moore, bringing to drillers the finest in 


drilling structures. 






as DO‘ 2S 








LEE C. MOORE CORPORATION tWwisA e DALLAS e HOUSTON @ MIDLAND e SHREVEPO! 


WICHITA @ CENTRALIA @ PITTSBURGH @ Export Office — Room 624, International Bldg., 630 Fifth Ave., New York 20, N. ¥ 












FIG. 3. Typical three-phase oilwell 
pumping control. 


sonable rates, the installation of a small 
generating station, with a power distri- 
bution system and electric motor drives 
for beam units, is often preferred to any 
other pumping system. 

When power is purchased, the utility 
company usually supplies the lease by 
means of an overhead line at an inter- 
mediate transmission voltage such as 
13,800 or 2400 v. One or more step- 
down transformer banks are employed 
to transform the power to a usable dis- 
tribution and motor voltage. 

When very small generating stations 
are used, capable of supplying power for 
only a few pumping motors, power is 
usually generated at the distribution and 
motor voltage. This practice eliminates 
the need of step-down transformer banks 
in the distribution system, but makes it 
mandatory that the generating station be 
situated near the center of the group of 
wells to which it is supplying power so 
that the distribution distances will be at 
a minimum. 

In larger stations, power is usually 
generated at 2400 v or higher. The high- 
er voltage is required to transmit power 
to a large number of pumping moiors 
located considerable distances away 
from the station. Step-down transformer 
banks are employed to transform the 
power to a usable motor voltage for 
smaller distribution systems. 


Distribution System 

On leases where the well spacing is 
great, the distribution voltages used are 
220, 440, or possibly higher. The highest 
practical distribution voltages are used 
because less line amperes are required 
to distribute a given amount of power at 
these voltages. Therefore, smaller distri- 
bution conductor sizes are required, and 
less voltage drop and I?R loss results. 

Another advantage of higher distribu- 
tion voltage is that more pumping mo- 
tors can be supplied over greater dis- 
tances with a given size conductor. Thus, 
larger and fewer step-down transformer 
banks are required. This usually reduces 
the cost of a distribution system. On the 
other hand, large transformer banks are 
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FIG. 4. Control in previous figure 
with outer door open. 





considered objectionable by some opera- 
tors because transformer failure will re- 
sult in loss of production from a great 
many wells until the transformer can be 
repaired or replaced (Fig. 1). 

The most commonly used distribution 
voltage is 440 v because it is one of the 
highest standard equipment voltage rat- 
ings that is included in the presently rec- 
ognized 600-v insulation level. Higher 
distribution voltages obtained by “Wye” 
connecting 480-v transformer secondar- 
ies, however, have been used extensively 
by some operators. Motors with 440-v 
“Delta” winding, “Wye” connected, and 
especially insulated are used with spe- 
cial controls. The resulting “Wye” sys- 
tem is solidly grounded. 

Another system used on leases with 
great well spacing, or where the distri- 
bution distances are excessive, is that in 
which power is transmitted at an inter- 
mediate transmission voltage to supply 
a small three-phase transformer that is 
just large enough and is situated proper- 
ly to supply power at motor voltage to 
one or two pumping motors (Fig. 2). 

Distribution systems of 440-v, whether 
supplied by transformer banks or direct- 
ly from small generating stations, are 
usually operated ungrounded. Overhead 
“vertical” construction is commonly used 
to eliminate crossarms. Pole span and 
conductor sag, as recommended for the 
local weather conditions, are used. 

Distribution systems are often de- 
signed with excessive capacity to accom- 
modate possible future wells, or antici- 
pated increased pumping loads. Two 
single-phase transformers connected 
open “Delta” on the secondary side and 
having adequate capacity to handle the 
initial load with the open “Delta” con- 
nection are often an economical arrange- 
ment. When needed, the addition of a 
third single-phase transformer to this 
bank will provide capacity nearly double 
that of the open “Delta” arrangement. 

“Delta-Delta” connected transformer 
banks are preferred because less single- 
phase motor failures result with this con- 
nection than with “Wye-Delta.” 

When “Wye-Delta” connected banks 


FIG. 5 When inner door is opened, working and 
live parts are accessible for maintenance. 


are used, the pumping controls supplied 
from such banks should be provided with 
overload relays in all three motor leads. 


Controls 

The control installation at a pumping 
well is usually in the open and is unpro- 
tected. Controls especially designed with 
weather-proof enclosures for oil-well 
pumping service are supplied by a great 
many electrical manufacturers (Fig. 3). 

Most oil-well pumps have a lightning 
arrester for control and motor surge pro- 
tection, and a thermal-magnetic circuit 
breaker or fused disconnect for control 
and branch-circuit short-circuit protec- 
tion and disconnecting means. Other 
equipment includes a magnetic linestart- 
er, and overload relays for running, and 
locked-rotor overload protection of the 
motor. A low-voltage relay is necessary 
to prevent automatic simultaneous re- 
starting of the motor after a power inter- 
ruption or a sequence timer to provide 
automatic sequence restarting of the mo- 
tor after a power interruption. A time 
switch will provide automatic pumping 
on a predetermined daily or weekly 
schedule. A hand-off automatic selector 
switch and a meter socket for accommo- 
dating a watthour meter, or other test 
instruments, may be incorporated. Some 
of these features are optional and de- 
pend upon the manufacturer. 

The proper choice of the features to be 
specified requires a knowledge of the 
production program, the operator atten- 
tion, the electrical distribution system, 
and the reliability of the power supply 
and its susceptibilty to lightning. 

Most makes of pumping controls have 
an outer. weather-proof door that can be 
opened to make accessible the discon- 
nect handle, the hand-off-automatic se- 
lector switch, the reset push buttons and 
the time switch (Fig. 4). All live parts 
are concealed behind an inner door as a 
personnel safety feature to protect the 
operator. 

When the inner door is opened, Fig. 
5, the working and live parts are acces- 
sible for maintenance. This inner door 
is mechanically interlocked with the dis- 
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HYDRIL 


‘PRESSURE-WELD 
PROVIDES PERMANENT 
JOINING OF METALS! 


No melting... 
...Unites tool joints and 


drill pipe or drill tubing 






no foreign metal added 








CONTROLLED heat and pressure of Hydril 
Pressure-Weld provide an ideal fusion of tool 
joint and pipe metals. This full-strength weld 
is accomplished without melting the metal and 
without the use of welding rods. 












saad 













ADAPTABLE to all standard and special drill RL LS 
strings, including flush joint, slim hole, small 
drill pipe and drill tubing. 


BIG SAVINGS in salvaging or adapting used 
drill pipe. 


* Trade Mark registered 


ie 
Hil Mi 





HYDRIL COMPANY 


General Offices: 714 W. Olympic Bivd., Los Angeles 15, Calif. 
Factories at Los Angeles; Houston, Texas; 
Youngstown, Ohio; Rochester, Pa. 


Sales Offices: CALIFORNIA — Avenal, Bakersfield, Los Angeles, 

Ventura; LOUISIANA — Harvey, New Iberia; OHIO — Youngstown; 

OKLAHOMA — Tulsa; PENNSYLVANIA — Rochester; TEXAS — 

Corpus Christi, Dallas, Houston, Midland, Odessa; WYOMING — 
Casper; CANADA — Calgary, Edmonton 
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See HYDRIL at the Oil Show in Tulsa, May 14-23! 
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FIG. 6. Typical wiring scheme for standard oil well pumping control. 








connect in such a way that the discon- 
nect must be opened and control deener- 
sized before inner door can be opened. 


Motors 

The polyphase squirrel-cage induction 
motor is a simple and efficient motor. 
The only wearing parts are the two bear- 
ings. It has no slip rings as do wound ro- 
tor motors, nor starting switch, commu- 
tator, or capacitor as do single-phase mo- 
tors. Squirrel-cage motors can be select- 
ed that have ample starting and accele- 
rating torque, and sufficient slip and high 
efficiency. Very little starting equipment 
is required for these motors. 

The motor horsepower required to 
pump an oil well is composed of the hy- 
draulic horespower required to lift the 
fluid, the losses in the sub-surface equip- 
ment, and the losses in the surface equip- 
ment. These values are obtained by eith- 
er test or calculation. The horsepower 
rating of the motor is usually selected to 
be 120 to 150 per cent of the above men- 
tioned horsepower requirements so that 


FIG. 7. Simple installation consists of pole placed close 
to pumping unit at end away from well. 





allowance is made for the excessive heat- 
ing of the motor caused by the cyclic na- 
ture of the pumping load. The amount of 
excess horsepower rating required is de- 
termined by the amount of slip the motor 
has. The more slip the motor has the less 
excess horsepower rating is required. 
Motors with 5 to 8 per cent slip are most 
popular although motors with as little as 
2 per cent slip and as much as 13 per 
cent slip are used. 

The torque required to start and ac- 
celerate a beam-pumping unit is often as 
much as 200 per cent or more of the full 
load torque of the motor required to 
pump the unit. This is especially true of 
units that are not properly counterbal- 
anced and wells that are being started 
after a shutdown period in cold weather. 
Therefore, motors with high starting 
and accelerating torques are most com- 
monly used. Further, as motor torques 
are directly proportional to the voltage 
squared, and as voltage at the motor is 
lowered by excessive currents flowing 
in the distribution conductors, normal 






current in-rush motors are used. 

A “V” belt drive is usually employed 
to transmit mechanical power from the 
motor to the pinion shaft of the pumping 
unit gear box. As the squirrel-cage mo. 
tor runs at a constant speed, the choice 
of various pulley ratios provides a means 
of obtaining fine adjustment of the de. 
sired pumping speed. The speed rating 
of the motor is selected so as to make 
possible the desired pumping speed 
range with whatever gear ratio is includ. 
ed in the pumping unit. Synchronous, 
1200-rpm motors are most commonly 
used with modern pumping units de. 
signed for electric motor drives, although 
many synchronous 900-rpm motors are 
used to obtain very slow pumping 
speeds. Very slow speed motors and 
gearmotors are used to drive some types 
of pumping units which were originally 
designed for slow-speed engine drives. 

The types of motor enclosures used 
are open, weather-proof, splash-proof, 
totally enclosed, and explosion-proof. 
Weather-proof and splash-proof are the 
most commonly used as most climates 
are too severe for open motors, and the 
high cost of totally enclosed and explo- 
sion-proof motors together with their 
lack of service factor usually makes their 
use undesirable except in the most moist 
or hazardous locations. As the splash- 
proof motor costs more than the weather. 
proof or outdoor motor, and as it has 
higher temperature rise with less service 
factor, the weather-proof or outdoor mo- 
tor is more popular than the splash- 
proof motor. 

Single-phase motors, usually five 
horsepower and smaller, are used for 
pumping oil wells when only single- 
phase power is available. Although its 
characteristics are not as desirable as 
those of the polyphase squirrel-cage mo- 
tor, a properly designed and applied 
single-phase motor will give satisfactory 
service. The capacitor-start-capacitor- 
run motor is a more popular type. 


Well Installations 


The installation of the control at the 
well can be made in several different 


FIG. 8. Some controls are placed away from handbrake and 


have no provisions for remote operation. 
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CAT Diesels drill off-shore 


for Kerr-McGee 


ie Caterpillar D397 Diesels are compounded to an There are 12 sizes of drilling engines to 500 HP, and 

Emsco draw works on this off-shore rig owned by Kerr- electric sets for doghouse and utility power to 315 K\\ 

McGee Oil Industries, Inc. The rig is located nine miles off Leading manufacturers can supply Caterpillar Engines ¢ 

the coast of Vermilion Parish, La. On the same operation, power their oilfield machinery. 

a D17000 powers an Emsco mud pump. Your dealer will gladly prove the benefits of Caterpilla 
According to W. F. Baxter, drilling superintendent, Oilfield Engines. And you can rely on him for depe ndabl 

“These Cats run fine, with plenty of power and speed. on-the-job service. 

They’re quick on the throttle; on a 12,000-foot location it CATERPILLAR. Peoria, Illinois. 


takes about 2 hours to go into a hole, and about 2% to 


come out.” 
In 7,200 hours of continuous operation, 24 hours a day, CS A 3 a Ee & 7 L L y R- 


*Both Cat and Caterpillar are registered trademarks—@® 


every day, these Cats have not cost one cent in repairs! 

That’s the kind of year-in year-out dependability that 
makes standardization on Caterpillar Oilfield Engines pay 
off for many a drilling contractor. Long, tinker-free work 
life is built into these engines through simple design and 
honest ruggedness of construction. Their compact design 
makes them easy to move. 


Visit the CATERPILLAR exhibit 
at the INTERNATIONAL PETROLEUM EXPOSITION 




































































































































FIG. 9. Another installation scheme mounts control on pole 


several feet from pumping unit. 


ways. The most simple installation (Fig. 
7) consists of a pole, which is placed 
close to the pumping unit at the end 
away from the well. The control is 
mounted on the pole and is close enough 
to the pumping unit so that an operator 
can manipulate the control selector 
switch with one hand and the pumping 
unit handbrake with the other hand for 
servicing the unit or well. The power sup- 
ply wires are brought to the pole over- 
head and down the pole to the control 
through conduit or with insulated cable. 
The motor supply wires are taken from 
the control to the motor through buried 
conduit or cable. 

Another installation scheme (Fig. 9) 
consists of mounting the control on a 
pole located several feet from the pump- 
ing unit. The service is brought to the 
pole by overhead wires and down the 
pole to the control in conduit or cable. 
The motor supply wires are usually car- 
ried from the control to the motor in 
buried conduit. A stop-run pushbutton is 
located near the unit handbrake to en- 
able one operator to manipulate both the 
brake and the starting and stopping of 
the motor. This installation makes it 
possible to keep the area immediately 
surrounding the pumping unit clear‘ of 
overhead wires and this layout permits 
the use of pulling units around the well. 

Still another installation scheme, Fig. 
10, consists of locating the nearest distri- 
bution pole several feet from the unit, 
for the reason mentioned above, and 
mounting the control on a low steel 
frame or stub pole support located at 
the end of the unit away from the well. 
The power supply wires are carried 
through conduit down the pole, through 
an optional disconnect, and through bur- 
ied conduit to the control. The control is 
located close to the unit handbrake so 
that both can be operated simultaneous- 
ly by one operator. 

Some controls, Fig. 8, are located 
away from the handbrake and have no 
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FIG.10. Another installation scheme has nearest distribution 


pole several feet from unit with control mounted on low steel 
frame or stub pole support at end of unit away from well. 


provisions for remote operation. Two 
operators probably are required to serv- 
ice the unit in this case. 


Power Factor 


Because of the cyclic nature of a 
pumping load, the motor operates at 
light or no-load about 40 per cent of the 
time. The rest of the time it may be op- 
erating at 100 to 150 per cent of full 
load. This latter part of the load cycle 
causes the motor to operate at its maxi- 
mum thermal capacity. 

The light or no-load part of the load 
cycle causes the pumping load to have 
a low average power factor. This low 
power factor, if not corrected at the mo- 
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Roy D. Call is service manager for West- 
inghouse Electric Corporation in St. Louis, 
Missouri. A graduate of Phillips University 
and Kansas State University, Call has been 
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ate of the University of Arkansas. 


















tor, causes unnecessary wattless current 
to flow in the transmission and distribu- 
tion system and results in high voltage 
drops and high wattage loss. 

Utility companies recognize the dis- 
advantage of the low power factor of 
pumping load, so they usually set up 
penalties so as to provide an incentive to 
a lease operator to correct the power fac- 
tor. Even when this is not the case, pow- 
er factor correction is quite often justi- 
fied on the basis of distribution conduc- 
tor savings, distribution I?R loss sav- 
ings, and transformer or generator ca- 
pacity savings. 

Power factor correction is accom- 
plished by applying capacitors to the 
distribution system. The method most 
commonly used is that in which a small 
individual motor-size capacitor is con- 
nected to the motor supply leads on the 
load side of the control linestarter and is 
switched on-and-off the line with the mo- 
tor. This gives automatic control of the 
amount of capacitance that is connected 
to the distribution system for any partic- 
ular operating condition. It prevents over 
correction at times when a large percent- 
age of the motors are off. 

The disadvantage of this latter meth- 
od is that large quantities of small-size 
capacitors must be used, which is usual- 
ly more costly than the use of larger 
capacitors. 

The size of capacitor that may be 
switched with a particular motor is lim- 
ited. A rule of thumb for determining 
the maximum size requires 1% kvar of 
capacitor for each horsepower of motor 
rating. A more accurate method of deter- 
mining the maximum size capacitor for 
switching with a motor is to select one 
that has the correct voltage rating and 
an ampere rating that is the same as the 
no-load current of the particular motor. 
The use of switched capacitors of exces- 
sive sizes can cause the motor to develop 
damaging voltages and torques during 
switching periods. zat 
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Here is where the latest in oil 
field equipment, manufactured by - 
HERCULES TOOL COMPANY, will 
be displayed at the Petroleum 
Exposition. Look for us in the Cali- 
fornia Building. Our Representa- 
tives will be on hand to serve you 
throughout the show. 


HERCULES RED TOOLS “Designed to stand out — Built to Stand Up” 


HERCULES POOL COMMAY 


OIL FIELD EQUIPMENT 
GENERAL OFFICES AND PLANT: TULSA, OKLAHOMA 


EXPORT REPRESENTATIVE: OIL FIELD EQUIPMENT CO., INC. @ 30 CHURCH STREET, NEW YORK 
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A Practical Treatment of Nonsteady-State 






P 343. 


Flow Problems in Reservoir Systems 


PART 1 — In practical terms the author presents a comprehensible and useful 


new technique of reservoir analysis for the practicing petroleum engineer 


Abstract 

A discussion of the time-varying na- 
ture of fluid flow, including methods of 
distinguishing between the steady and 
nonsteady states, and of some character- 
istics of reservoir systems is presented 
as background material. 

The Hurst-van Everdingen solutions 
to the dynamical equations governing 
the nonsteady-state flow of single-phase 
fluids through radial and linear reservoir 
systems are presented. These solutions 
allow the determination of either the 
cumulative pressure drop when the fluid- 
inflx rate history is known or the cumu- 
lative fluid influx when the pressure his- 
tory is known. A method of obtaining 
the rate of fluid influx and the solution 
to a special well problem are also pre- 
sented. 

Several illustrative examples are 
solved to exemplify the mechanics of 
applying the solutions to actual field 
problems. 


Introduction 


A NOVEL approach to the solution of 
nonsteady-state flow problems was pre- 
sented several years ago by Hurst and 
van Everdingen'. This approach simpli- 
fied the more tedious mathematical an- 
alyses employed previously”? for the 
solution of these problems and led to 
some original developments not easily 
foreseen by the earlier methods. The 
purpose of this exposition is to review 
and expand the cardinal results of their 
paper and to indicate the procedure to 
be followed in the application of these 
results to certain actual field problems. 

In this review the rigorous mathe- 
matics validating the physical relation- 
ships of fluid flow and justifying the 
theoretical procedures of applying the 
Laplace transform are omitted, and only 
the essential mathematics relevant to the 
practical application of the material are 
retained. Pertinent information from ad- 
ditional sources* * is also included, both 
for its intrinsic value and for the pur- 
pose of amplifying the significance and 
meaning of important concepts. A new 
system of notation is introduced to pre- 
vent any ambiguity of symbols. The ex- 
act meaning of each symbol employed 
is defined at the end of Part I, and when- 
ever warranted, properties are related 


*Magnolia Petroleum Company. 
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to their corresponding symbols in the 
body of the discussion. 

For further clarity an effort has been 
made to attach physical significance, 
wherever possible, to the mathematical 
terms used in the original paper.’ These, 
together with other terms not common 
to ordinary petroleum engineering us- 
age, are explicitly defined in the appen- 
dix. Furthermore, to facilitate the useful 
application of the material, certain in- 
formation is presented in the form of 
tabulated data, graphs, and examples. 
This information provides a _ source, 
which reservoir engineers can use to 
solve problems characterized by the 
nonsteady-state flow of single-phase 
fluids in reservoir systems. 


Preliminary Considerations 

A. The Nature of Fluid Flow. The 
phenomenon of the single-phase flow of 
fluids* in reservoir systems is inherently 
of a time-varying nature. Fortunately, 
however, the degree of time-variance is 
insignificant in a great host of practical 
situations surrounding the study of this 
phenomenon, and problems attending 


*The term fluid as used here and throughout 
this paper refers to a substance whose sole 
thermodynamic relation of interest is contained 
in the equation p= ps [1+ cr (P —Ps)], 
where the subscript ‘“‘s’” refers to any arbitrarily 
chosen standard conditions. 


EXCLUSIVE 





such situations may be considered as for. 
mally independent of time. Systems ful- 
filling this requirement are said to be in 
a steady state, whereas those that do not 
are evidently in a nonsteady state. The 
ability to differentiate between these 
two extremes, where on the one hand 
time variations are negligible and on 
the other predominating, is essential to 
this study, and this differentiation can 
be easily made once the physical prin- 
ciples that govern the time variations 
are known. As applied to single-phase 
fluid flow problems in reservoirs, these 
principles are two in number’. 

The first principle involves the ratio 
of the speed of propagation of disturb- 
ances in a reservoir to the maximum 
speed of fluid movement. As the former 
of these is the speed of sound in the 
fluid, the ratio may be analytically ex- 
pressed as follows’: 


wae VB/p 
VM k (P. = P,,) 


_Btwlnt/ty 9 B 
k (P,—P,) V> 
cs és Se 


This expression serves as a measure of 
the time, relative to the fluid movement, 
required for pressure variations at the 
boundaries of a system to be transmitted 
to internal points. The magnitude of the 
ratio is in turn a measure of the extent 
a system deviates from strictly steady- 
state conditions. While ‘this relation 
should be considered when investigat- 
ing the time-varying characteristics of a 
reservoir, it represents a necessary, 
rather than a sufficient condition for the 
existence of steady state. A more com- 
prehensive and stringent criterion is 
contained in the second and concluding 
principle. 

The second principle involves the 
ratio of the rate of change in the fluid- 
mass content of a reservoir caused by 
pressure variations at its boundaries to 
the steady-state mass-flow ability of the 

>The fluid velocity is given for a radial sys- 


tem in a steady state. The corresponding rela- 
tion for a linear system is as follows: 
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For deep well work with high temperatures 
and pressures, use Guiberson’s dependable 
“L30” Packer. It will give you long valve travel 
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available on the “L380” in a wide range of 
casing sizes. 


For circulating above the packer, Type “L30P” 
with perforated mandrel is available. Packers 
with longer or shorter valve travel may also 
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reservoir. If r,, is negligibly small com- 
pared to r,, then the rate of change in 
the fluid-mass content of a radial reser- 
voir system will be given approximately 
by the relation 


dm _ r.2dce | dP» 
dg 7 Gg P 


cvs #% eee 





while the steady-state mass rate of flow 
will be approximately 


_ 27k ph (P.—Pw) 
plnt,/Ty 
ee © & cee 
Thus the ratio of these two quantities 


expresses the above principle in an- 
alytical form as follows: 
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This expression serves as a measure of 
the time required for the readjustment 
of the internal-pressure distribution in a 
reservoir to a steady-state distribution 
when pressure variations occur at the 
boundaries. The magnitude of the ratio 
determines the extent a system deviates 
from strictly steady-state conditions. 
Furthermore, by considering the ratio 
of simply the change in fluid-mass con- 
tent to the steady-state mass flow, one 
can obtain the time of readjustment ex- 
plicitly?; namely 


Am Ce,” 
G ™ 4k/p 
‘eevne > + Oe 
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This relation exhibits the significant 
physical properties that determine the 
extent of nonsteady-state behavior in 
reservoir systems. Therefore, when the 
pressure changes at a boundary, the 
time required for the reservoir to achieve 
a steady-state internal-pressure distribu- 
tion is directly proportional to the vol- 
ume of contained fluid and to the fluid 
compressibility, and inversely propor- 
tional to the mobility. 

By the application of the foregoing 
principles, it is possible to determine 
the extent a system deviates from steady- 
state conditions and to know when re- 
course to the Hurst-van Everdingen 
equations is required. 

1. Steady-State Flow. The dynamics 
of single-phase fluid flow in reservoir 
systems are governed strictly by steady- 
state mechanics only when the ratio of 
Equation (1) becomes infinitely great 
and that of Equation (4) vanishes. The 
fundamental differential equation for 





‘The relations embodied by Equations (4) 
and (5) were derived for radial reservoir sys- 
tems. The corresponding equations for linear 
systems are as follows: 
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this type of flow through a radial reser- 
voir may be expressed as follows: 


2 
ep 1 @_y 
dr? r dr 

(6) 
This equation applies equally well to 
constant and time-varying boundary 
conditions, provided in the latter case 
the requirements stated above are satis- 
fied. This is true because the transmis- 
sion of pressure variations at a boundary 
and the readjustment of internal pres- 
sure distributions occur instantaneously 
and without attenuation. These require- 
ments are exactly satisfied, however, 
only when the fluid in the reservoir is 
incompressible. 

For incompressible-fluid systems, 
therefore, variations in boundary condi- 
tions may be*treated by utilizing the 
concept of “continuous succession of 
steady states’”’. Briefly stated this con- 
cept means that the history of a system, 
fulfilling the requirements above, may 
be described by considering a number 
of instantaneous stages over the period 
of interest and the treatment of each of 
these by steady-state analysis. For, at 
any instant there would exist, by virtue 
of the fluid incompressibility, a steady- 
state distribution in the system appro- 
priate to the corresponding values of the 
boundary conditions. 

Of course, no actual reservoir fluids 
are incompressible; hence the ratio of 
Equation (1) is never infinite and that 
of Equation (4) is never zero. This fact 
does not, however, exclude the applica- 
bility of steady-state mechanics on sys- 
tems with compressible fluids. The 
magnitude of Equation (1) always ex- 
ceeds 100,000 in systems containing 
water or ordinary crude oils, so that 
boundary disturbances are transmitted 
many thousands of times faster than the 
fluid can flow. And more important, if 
the magnitude of Equation (4) is small, 
the attenuation in the propagation of 
boundary disturbances and the time re- 
quired for the readjustment of the in- 
ternal pressure distribution as given by 
Equation (5) will also be small. There 
will then be quickly established steady- 
state distributions appropriate to chang- 
ing boundary conditions, and the con- 
cept of “continuous succession of steady 
states” still applies. An examination of 
Equation (5) shows, however, that such 
an analysis is valid only in systems of 
moderate dimensions flowing fluids of 
normal compressibility. 

Unfortunately, no absolute numerical 
values (such as a critical Reynold’s 
number which in a comparable situation 
distinguishes between laminar and tur- 
bulent flow) can be given for the ratios 
of Equations (1) and (4) or for the 
time in Equation (5), which will mani- 
fest the collapse of steady-state mechan- 
ics in a given situation. The values ob- 
tained upon substitution of field data in 
these equations will, nevertheless, indi- 
cate the deviation from strict steady 
state. The dictates of engineering com- 
mon sense and the proficiency that 
comes with practice should then enable 
one to recognize when nonsteady-state 
mechanics must be employed. 
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2. Nonsteady-State Flow. When a reg. 
ervoir has very large dimensions, 9 
when the reservoir fluid has an abnor. 
mally high compressibility, or both, 
steady-state analyses are no longer valid. 
Although in such cases the ratio ey. 
pressed by Equation (1) would still be 
large relatively, the ratios expressed by 
Equations (4) and (5) also would be 
large. Thus while the propagation oj 
boundary disturbances would be many 
thousands of times faster than the maxi. 
mum speed of fluid flow, the attenua. 
tion in this propagation and the time of 
readjustment would be large corre. 
spondingly. One is then forced to em. 
ploy nonsteady-state mechanics, which 
expresses time as an explicit variable 
and yields results altogether different 
than those of steady-state mechanics. 
The fundamental differential equation 
for nonsteady-state, single-phase fluid 
flow through radial reservoir systems 
may be expressed as follows: 


oP | 1 oP _ 


ar r or _ 


op Cr pL 0 P 
s 0 4 
so s = ae 
The Incid presentation of the solutions 
to this equation for the various boun- 
dary conditions considered by Hurst and 
van Everdingen comprises the underly- 
ing reason for this writing. It is hoped 
that these solutions in conjunction with 
the auxiliary material will afford the 
resolution of the nonsteady-state flow 
problems encountered in practice. 

Obviously, recourse to nonsteady-state 
methods of analysis should be avoided 
whenever possible because of their in- 
herent complexity. The method involy- 
ing the “continuous succession of steady 
states” is much simpler to apply and 
gives very close approximations to the 
actual time variations in reservoir sys- 
tems of moderate dimensions flowing 
fluids of normal compressibility. Thus, 
before employing the nonsteady-state 
methods of Hurst and van Everdingen 
to a flow problem, one should be assured 
that the attenuation in the propagation 
of boundary disturbances and the time 
of readjustment of the internal pressure 
distribution are of a magnitude that in- 
validates the steady-state approach. As 
indicated by Equations (4) and (5), this 
only occurs in systems with huge fluid 
content, high fluid compressibility, and 
low fluid mobility, where these factors 
occur singly or in combination. 

B. Characteristics of Reservoir Sys- 
tems. Before proceeding to the Hurst- 
van Everdingen solutions of Equation 
(7), it is necessary to review some char- 
acteristics of reservoir systems. A clear 
comprehension of this material will then 
enable one to grasp a fuller understand- 
ing of the solutions as they are applied 
to field problems. 

1. Gross Geometry. By gross geom- 
etry is meant the symmetrical features 
of the total reservoir, rather than the 
microscopic details of the rock matrix 
that comprises it. As the Hurst-van 
Everdingen solutions treat only radial 
and linear systems, the gross geometry 
of reservoirs shall be classified as radial, 
linear, and unsymmetrical. 

A radially-symmetrical reservoir sys- 
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tem is defined by two concentric circular 
cylinders, which serve as boundaries, 
over which pressure and flow are dis- 
tributed according to prescribed condi- 
tions, and whose physical properties of 
interest vary only with the distance from 
the axis of symmetry. This implies that 
no variations occur along the axis of 
ymmetry, so that every physical prop- 
erty is a space function of only one 
yariable — namely the radial distance r. 

Fortunately, some systems in which 
axial variations do occur can still be 
treated by results obtained from strictly 
radial assumptions. The axial distances 
can be divided into appropirate incre- 
ments, over each of which the variable 
of interest can be given an average 
value. Each increment can then be 
treated separately as a radial system, 
and the results obtained from all the in- 
crements can be related to give the final 
answer. Furthermore, systems whose 
gross geometry consists of only a sector 
of a circular cylinder can also be treated 
by results obtained from strictly radial 
assumptions, provided that no variations 
in physical properties occur along the 
circular arcs of the sector. Such a sys- 
tem may be visualized by considering a 
circular cylinder cut by two planes, 
which intersect along the axis of sym- 
metry and include a central angle a. 
Whenever such a system is encountered, 
results based on radial symmetry may 
be used by simply substituting “a” wher- 
ever “2 zr” appears in the equations. 

These remarks should not imply that 
actual reservoir systems are strictly cir- 
cular and possess radial symmetry even 
for limited axial distances. This sym- 
metry provides, however, a convenient 
approximation geometry for many actual 
systems and illustrates the basic fea- 
tures of the associated physical phe- 
nomena. The results derived for this 
symmetry will, moreover, give good es- 
timates even when applied to systems 
om deviate considerably from the ra- 
ial. 

A linear reservoir system is defined 
by two parallel planes, which serve as 
boundaries, over which pressure and 
flow are distributed according to pre- 
scribed conditions, and whose physical 
properties of interest vary only with the 
distance between the two planes. This 
implies that no variations occur in the 
planes themselves or in any planes par- 
allel to and between the bounding 
planes, so that every physical property 
is a space function of only one variable 
—namely, the linear distance x along 
any line perpendicular to the bounding 
planes. Although such systems are not 
very common in practice, they are char- 
acterized by analytical details of such 
simplicity as to warrant their inclusion 
in the Hurst and van Everdingen article? 
and their brief treatment here. 

Any reservoir that is characterized by 
neither radial nor linear symmetry be- 
comes, by virtue of definition, an un- 
symmetrical system’. Except insofar as 
approximate estimates might be ob- 


——___ 


4This should not be construed as meaning 
that all nonradial and nonlinear systems are 
unsymmetrical in the absolute sense. Other 
types of symmetry could be employed to de- 
Scribe systems that under the chosen classifica- 
tion are adjudged unsymmetrical. 
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tained as a result of applying solutions 
based on radial or linear assumptions 
to such systems, no further considera- 
tion will be given to them. 

2. Mathematical Conditions. When 
consideration is given to a reservoir sys- 
tem, one normally thinks of an oil field 
defined by exterior boundaries of given 
proportions that contains one or more 
wells of fixed dimensions. The Hurst- 
van Everdingen solutions of Equation 
(7) impose certain mathematical condi- 
tions on physical reservoir systems that 
sometimes destroy these common pro- 
prieties. From a mathematical viewpoint, 
an entire oil field may assume the char- 
acteristics of a well, and some reservoir 
systems may assume infinite dimensions. 
These conditions are, therefore, classi- 
fied into two groups, according to the 
apparent incongruities they engender. 
The first group deals with the concept 
of an “oil field equivalent,” treating the 
case of an oil field “diminishing” to a 
well; and the second group with boun- 
dary conditions in reservoir systems 
treating infinite dimensions and related 
notions. 

The concept of an “oil field equiva- 
lent” is associated with an oil field con- 
tained in an aquifer subject to at least 
a partial water drive. As the analysis of 
a water drive field compels the study of 
the flow behavior of the associated aqui- 
fer, the oil field itself may, for the pur- 
poses of this study, be represented by a 
sink or outflow boundary for the aquifer. 
Thus an “oil field equivalent” is defined 
as an oil field lumped together as a sin- 
gle equivalent well with a radius equal 
to the oil field radius (assumed circu- 
lar)°, with a pressure equal to the av- 
erage oil field pressure,‘ and with a flux 
equal to the sum of the fluxes of the in- 
dividual wells. The analysis of the entire 
reservoir system to obtain water-en- 
croachment and other details can then 
be made as if the water in the aquifer, 
egressing at the oil field boundary, were 
the only mobile fluid*. Moreover, such 
an analysis would be essentially inde- 
pendent of phenomena occurring within 
the “oil field equivalent,” except as they 
might influence physical properties at 
the oil-water boundary. 


In reservoir systems boundary condi- 
tions refer, in general, to the location of 
geometrical surfaces, called interior and 
exterior boundaries, and to the specifica- 
tion of pressure and/or flow at these 
surfaces at a given instant of time. 
Changes in boundary conditions as a 
reservoir system undergoes exploitation 
are called boundary variations. In a ra- 
dial system the location of the interior 
boundary is either the radius of a well 
or the initial radius of an “oil field 
equivalent”; in a linear system it is the 
initial position of the oil-water boun- 


¢ The concept is described here for a radial 
system, but it applies equally well to a linear 
system. Thus if an aquifer were bounded by 
parallel faulting planes such that the flow were 
essentially linear, then the oil field would be 
represented by a parallelepiped instead of a 
circular cylinder. 

f Actually, the pressure should be that exist- 
ing at the oil-water boundary, which is in gen- 
eral slightly higher than the average field pres- 
sure. If the pressure at the boundary is known, 
it should be used; however, in view of other 
idealizations prevalent in the theory, the aver- 
age oil field pressure seems adequate. 


dary, which also serves as the space 
origin, x = O. The location of the ex 
terior boundary is slightly more compli 
cated, as it sometimes may, from a math 
ematical viewpoint, be at infinity. 

As an illustration of a reservoir sys 
tem with an infinite exterior boundary 
consider the case of an oil field con 
tained in an aquifer. If the oil reserves 
are negligibly small compared to the 
total fluid-expansion content of the sys 
tem, the duration of oil production will 
be terminated before an appreciable et 
fect is exerted on the remote parts of 
the aquifer. The interaction between the 
oil and water reservoir will then be the 
same as if the aquifer were of infinite 
extent. This should not be construed to 
mean that the aquifer is actually infinite, 
for this is a manifest impossibility. 
Rather, within the productive life of the 
oil field, the physical characteristics of 
the situation do not reflect the influence 
of an exterior boundary’. In addition to 
the case involving an “oil field equiva- 
lent,” an infinite reservoir system some 
times consists of an individual well with 
a large radius of drainage, suffering es 
sentially no interference effects, if it is 
analyzed over a small period of time. 
Actually, the Hurst-van Everdingen so- 
lutions of Equation (7) for infinite sys 
tems afford a powerful method of an 
alysis for any radial system analyzed 
over a period of time during which the 
presence of an exterior boundary is not 
felt. Furthermore, all linear systems of 
practical significance involve an “oil 
field equivalent” and have an exterio1 
boundary at infinity. 

Obviously, not all reservoir systems 
have an infinite exterior boundary. Most 
well systems and many systems involv- 
ing oil field equivalents must retain 
finite dimensions throughout an analysis 
The finite characteristics of the latter 
type must, in fact, be taken formally 
into account unless the ratio of the pore 
volume of the aquifer to that of the oil 
field is on the order of 1000 or greater*. 

In addition to the location of the 
boundaries, a complete description of 
bouncury conditions in a reservoir sys- 
tem requires the specification of the 
pressure and/or flow at these boun 
daries. Consideration will be given here 
to only those boundary conditions em 
ployed by Hurst and van Everdingen’ 
At initial conditions the pressure at all 
points of a reservoir system is, excep! 
for fluid-head correction, presumed iden 
tical, so that the initial pressures at 
both the interior and exterior boun 
daries are equal and of some given value 
No distinguishing flow restrictions ar¢ 
made at the interior boundary for any 
system, and other than the location of 
the exterior boundary, no further condi 
tions are specified for infinite systems 
Two different conditions, however, ar 
imposed at the exterior boundary of 
finite systems. The first requires that no 
fluid flow occur across the exterior boun 
dary with no restriction on pressure; 
whereas the second requires that the 
pressure be fixed and constant at the ex 
terior boundary with no restriction on 
flow. 

In view of the foregoing remarks, it 
should now be evident that the term 
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“reservoir system” may refer to an aqui- 
fer containing an oil field or to an oil 
field (or part of an oil field) containing 
a well. Likewise, the term “interior 
boundary” may refer to the radius of 
either a well or an “oil field equivalent.” 
The Hurst-van Everdingen solutions are 
perfectly general and apply equally well 
to either situation. In fact, any reser- 
voir system in the nonsteady state gov- 
erned by Darcy’s law and flowing a 
single-phase fluid can be treated by 
these solutions, if the assumptions of 
symmetry and the specified boundary 
conditions are satisfied. 


The Hurst-van Everdingen Solutions 

The time-varying aspects of fluid flow 
and some pertinent characteristics of 
reservoir systems have been treated in 
some detail. It is now possible to pro- 
ceed with the Hurst-van Everdingen so- 
lutions of the fundamental differential 
equation for nonsteady-state, single- 
phase fluid flow through radial and 
linear reservoir systems. In addition to 
these solutions, there will also be pre- 
sented a treatment of the “annulus prob- 
lem.” 

A. Radial Systems. The equation for 
nensteady-state flow through a_ radial 
system has been expressed as: 
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where P = P(r, 49) is the pressure in 
the system at any pvint r and any time 
4. Let there be deiined a dimensionless 
time ratio 
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and let the fundamental unit of length 
in the system be the distance between 
the axis of symmetry and the interior 
boundary. In terms of this new unit of 
length, the number representing any dis- 
tance r will be a multiple of r,, and r, 
itself will be unity*. Equation (7) now 
becomes 


oT . | oP oP 
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If a new quantity, Py, = Py(r. s). where 
s is an arbitrary variable. is defined by 
the relation" 


®Consistent units must be used in Equation 
(8) to assure that t is dimensionless; hence 
rw must here be expressed in units consistent 
with those used for the other quantities. Thus 
if k is expressed in darcys, 0 in seconds, yz 
in centipoises, and crt in reciprocal atmospheres, 
rw must be in centimeters. 

hThis is the famous Laplace transform’, 
which, since its introduction in 1820, has been 
used extensively to solve problems in many sci- 
entific fields, including the formal solution of 
Equation (7)°. Hurst and van Everdingen 
were the first, however, to apply the technique 
explicitly’ to the flow of single-phase fluids 
through porous media. While the resulting 
analytical solutions they obtained for equation 
(7) are equivalent to the well-known classical 
solutions, their evaluation of the matheraatical 
expressions for presentation in tables and the 
solution of the “annulus” problem are original 
contributions. 
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then upon substitution Equation (9) be- 
comes 
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The general solution of this equation can 
be written at once; it is 
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where C, and C, are constants and I, 
and K, are modified Bessel functions* 
of the first and second kind, respectively, 
and of zero order. Upon evaluation of the 
constants in Equation (12), particular 
solutions of Equation (11) correspond- 
ing to specific boundary conditions can 
be derived. The inverse transformations 


of Py and Q., where Q.; (3? Pa) , at 
s? P,. 


r = | can then be effected to obtain pres- 
sure and production at the interior 
boundary of a system for each given set 
of boundary conditions’. Knowledge of 
the pressure and the production engen- 
ders two sets of solutions. The first set 
treats the problem of finding the cumu- 
lative pressure drop when the produc- 
tion or fluid-influx data are known, and 
the second set the problem of finding 
the cumulative production or fluid-in- 
flux when the pressure data are known. 

1. The Rate Case. Consideration will 
first be given to the so-called rate case, 
which presumes knowledge of the pro- 
duction or fluid-influx’ history and pre- 
dicts the cumulative pressure drop for a 
reservoir at its interior boundary. By 
applying a series of mathematical pro- 
cedures", Hurst and van Everdingen 
solved Equation (9) for the pressure 
change, p;, ai the interior boundary, due 
to a unit rate of production per unit 
thickness at a corresponding instant of 
time, t;. This pressure change is not the 
pressure drop being soughi: Rather it 
is a dimensionless, numerical quantity 
representing the change in pressure at 
the interior boundary over the time span 
ty; —t; (where ty, is the total period of 
interest), caused by a unit rate of pro- 
duction per unit thickness at the time 
t;.' To obtain the required pressure 
drop, this pressure change must be mul- 
tiplied by the average rate of produc- 
tion at the corresponding instant of time 
6; and by the factor »/(27kh). and then 


' The mathematical details are not necessary 
for the comprehension of what follows. The 
reader interested in these formal details is re- 
ferred to the Hurst and van Everdingen article’. 

jJHereafter these terms will be used inter- 
changcably to denote the passage of fluid across 
a boundary For a specific situation the reader 
can associate the term with the proper sig- 
nifiance, 

kThese procedures are beyond the scope of 
this paper. 

'It will be recalled that t, and hence ti and 
tm, is a dimensioniess ratio and not time in 
the absolute sense. For the saxe of brevity, 
however, t will be referred to as .ime through- 
out the rest of the discussion. 





added to a series of similar terms that 
cover the total period of interesi. Thege 
remarks will now be clarified by restgt. 
ing them in terms of physical and math. 
ematical equations. 

The pressure change at the interior 
boundary of a reservoir system over g 
period of time t, due to a unit rate of 
production per unit thickness at zero. 
time t,, was solved by Hurst and vay 
Everdingen’ for the following boundary 
conditions: 

Infinite System 


p(t) Vi t/r (t< 0.01) . (13) 





p(t) =— (1—e-w"t) dw 
' wt) w* (J, 2(w) + Y, *(em 
0 
(0.0l<t< 100) .. . (14) 
p(t) 1/2 (Int + 0.80907) 
(t>100)... (& 


Finite System 
i. Closed Exterior Boundary 
p(t) =2/t/r (t< 0.01) . (16) 


(1/2 +- 2t) 
(r.2—1) 


p(t) = 


3r.? — 4r, 4In r, — 2r,? — 1 
4(r,? — 1) 
9 Ss : e — 5;*t Ji’ (dir) 
;—-) & LJ,* (Sire) — J? (8))] 
(t>001). . . (117) 
where §, are the roots of the equation 
J (dire) Y; (8;) = 
J, (8;)) Y; (8) = 0 


(1/2 +- 2t) 
p(t) =~ G1) - 
3r,.* — 4r,‘In r, — 2r,? — 1) 
4(r.2 — 1) - 


(for larget) . . (18) 


ii. Fixed Constant Pressure at Exterior 
Boundary 


p(t) =2\/t/r (t< 0.01) . (19) 


Ms 


p(t) Inr, — 2 


j =] 
et Jo? (ere) t > 0.01 
Ki LJ? (Ky) —J,? (Kite) | r, < 50 
(20) 
where x; are the roots of the equation 
J, (x,)  - (KiT,) 
Y; (xj) Jo (xr) = 0 


p(t) In r,, 


t> 0.01 
r. > 50 . . (21) 
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where, x; are*the roots of the equation 
de (kj Te - 0. 


p(t)~Inr, (forlarget) . (22) 


where w is a function of a complex vari- 
able, namely w = iz'/? with z= x4 
iy. and J,(X) and Y,(X) are Bessel 
functions of the first and second kind, 
respectively, and of order n™. The values 


of these abstruse mathematical relations : 


fortunately have been determined for es- 
sentially all ranges of t and r, encount- 
ered in practice, and the values have 
been included in this paper in both 
tabulated and graphical form. The eval- 
uation of p(t) in Equations (13), (15), 
(16), (18), (19), and (22) is left, of 
course, to the reader. 

If at zero-time the average rate of pro- 
duction were not unity but some value Q, 
then the pressure drop at the interior 
boundary due to Q over a period of time 
t is given by the relation 


—— 
AP= 2a kno?) 


. (23) 
Furthermore, if during the period of in- 
terest §,, the average production rates 
vary and their values at discrete time in- 
stants 6, = 0, 4,, 0,, ---; 0, be known, 
then the cumulative pressure drop at 
the interior boundary of the system over 
the total period of interest is given by 
the sum 


pe 
_ - 7 
P,—P(1, 6x) 2-kh 


1Q(4,) p(t) + [Q(8,) —Q(6.)] X 
p(ty —t,) + [Q(@,) —Q(6,)] X 
p(ty—t,) +...+ 
(Q(4n)—Q(On-,) XP(ty—ty) |» (24) 


To recapitulate, Equation (24) gives 
the cumulative pressure drop at the in- 
terior boundary of a reservoir system at 
time 4, the total period of interest. If 
during this time there exist data giving 
the average production rates at discrete 
time instants 6,, then by calculating the 
corresponding t’s and either calculating 
or locating in one of the graphs or tables 
in this paper values for the appro- 
priate p’s, the cumulative pressure drop 
can be determined. A specific illustration 
in the form of a field problem will be 
presented in a later section of the paper 
to exemplify the modus operandi. 

2. The Pressure Case. An expression 
has been developed that relates the cu- 
mulative pressure drop at the interior 
boundary of a reservoir system with 
known or presumed production data. 
Consider the inverse problem: to de- 
termine the cumulative fluid influx, be- 
ing given the pressure history at the in- 
terior boundary of a system. This is the 
so-called pressure case. Using proced- 
ures similar to those employed in the 
rate case, Hurst and van Everdingen de- 
rived a quantity representing the pro- 





"The reader unfamiliar with Bessel func- 
tions and complex variables need not ponder 
over the foregoing set of equations. All neces- 
sary practical information may be obtained 
from the tables and graphs in this paper. 
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duction per unit thickness associated 
with a unit pressure drop at the interior 
boundary. To this quantity is attached 
that same basic quality. that surrounded 
the pressure-change term in the rate 
case. This fluid-influx term is not the 
cumulative fluid influx being sought! 
Rather it is also a dimensionless, nu- 
merical quantity, which represents the 
total volume of fluid per unit thickness 
passing the interior boundary over the 
time span ty; —t;, caused by a unit pres- 
sure drop at this boundary at time t,. To 
obtain the required cumulative fluid in- 
flux, this quantity must be multiplied by 
the factor 22 cpry*h and the actual 
pressure drop at the corresponding in- 
stant of time 6,;, and added to a series of 
similar terms that cover the total period 
of interest. Again these remarks will be 
clarified by restating them in terms: of 
physical and mathematical equations. 
The total volume of fluid passing a 
unit thickness of the interior boundary 
of a reservoir system over a period of 
time t, caused by a unit pressure drop 
at this boundary at zero-time, was solved 
by Hurst and van Everdingen' for the 
following boundary conditions: 
Infinite System 


q(t) =2\/t/r (t< 0.01) . (25) 


4 " © 


(1— e—*t) dw 
t=-— 
q(t) 9 


> W Welw) + Y.2(w)] 
(t>0.01). . . (26) 


Finite System with Closed Exterior 
Boundary 


q(t) =2\/t/m (t< 0.01) . (25) 
2_]) 


= 
ra os ni 

2 ie Grt SP (Cire) | 
(2 GTNG) 1G) 


(t>0.01). . . (28) 


q(t) =“ 


where ¢; are the roots of the equaiton 
J, (Cire) Yo (f)—‘i (Cire) Jo (€:) =0 
(r,? ml 1) 


q(t) = 
(for larget). . . (29) 


The values of q(t) given by Equations 
(26) and (28) have likewise been deter- 
mined for essentially all ranges of t and 
Yr." encountered in practice, and these 
values are included in both tabular and 
graphical forms. 

If at zero-time the pressure drop at 
the interior boundary were not unity but 
some value AP, then the cumulative 
fluid influx over a period of time @, 
caused by AP, is given by the relation 


"In the present section the fundamental unit 
of length has thus far been the distance be- 
tween the axis of symmetry of a system and 
its interior boundary, so that here re is actual- 
iy the dimensionless ratio re/rw in terms of 
ordinary units. To prevent misunderstanding 
re was denoted by this ratio in the tables and 
graphs in this paper. 








F.(6) = 2a pepry*h A Pq(t) . (30) 





Furthermore, if during the period of jp. 
terest 9, the pressure drop varies and 
its values at discrete time instants 6, = 
O, 6, O25 --+, On be known, then the 
cumulative fluid influx of the system 
over the total period of interest is given 
by the sum 


F.(6y) =27 Pty" h 
| LP, —P(6,)] a(tx) + 
LP(6,) —P(6,)] q(t —t,) 
+ LP (6,) —P(0,)] q (ty —t,) + 
... + [P(6,_,) —P(0,)1 xX 
q(tu—ts)}- - (31) 


To recapitulate, Equation (31) gives 
the cumulative fluid influx at time 6,. 
If during this time there exist data giv. 
ing the pressures at the interior boun- 
dary at discrete time instants @;, then by 
calculating the corresponding t’s and 
either calculating or locating in one of 
the graphs or tables values for the ap- 
propriate q's, the cumulative fluid influx 
can be determined. The treatment of a 
field problem will be presented in a later 
section to further illustrate these re. 
marks. 

In addition to the cumulative fluid in- 
flux, it is sometimes necessary to deter- 
mine fluid-influx rates. These may be ob- 
tained by first determining the fluid-in- 
flux terms appropriate to the time 
instants for which pressure data are 
available, and then approximating their 
time derivative by dividing the differ- 
ence between each two successive values 
by the corresponding difference in di- 
mensionless time. A general expression 
for obtaining the rate of fluid influx at 
the interior boundary of a reservoir sys- 
tem at the end of a period of interest 
4, is as follows: 


Q (Ay) = 2 T ce) CT yh {| Pp. — P(6, )1x 


q (ty) — q{ty —t,) 
t, 


4 [P(6,) —P(6,.)] 
[a 4) — a(t — ag 


t,—t, 


--» + [P(0,,) —P(On)] X 


q(ty —t,,) —q(ty— || 
th —— th f 
e+ 2 ¢ & + os 2 et 
B. Linear Systems. The fundamental 
differential equation governing the dy- 
namics of nonsteady-state, single-phase 
fluid flow through linear reservoir sys- 
tems may be expressed as follows: 


OP gerpoP 


az k 96. (@ 
where P = P(x, @) is the pressure in 
the system at any point x and any time 
§. Again let there be defined a dimen- 
sionless time ratio 
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EXPLANATION 


A = proved area of oil field 
A’ = estimated area of aquifer 
B = bulk modulus of reservoir fluid 


C = dimensionless “annulus volume 
adjustment term” 


C; = arbitrary constant 

F, = cumulative influx of fluid 
G = mass rate of flow 

I 


= modified Bessel function of the 
first kind and order zero 


J, = Bessel function of the first kind 
and order n 


K,:= modified Bessel function of the 
second kind and order zero 


P = pressure 
P, = transform of pressure 
P, = pressure at a boundary 
Pyp = bubble point pressure 


P, = pressure at exterior boundary; 
effective reservoir pressure 


Py = flowing bottom hole pressure 
P,, = original reservoir pressure 
P,, = pressure at interior boundary; 


w 
Q = volume rate of flow; average 
rate of production 


Q, = transform of production 


Q,, = volume rate of flow measured 
at the stock tank 
W,. = cumulative water influx into 
oil field 
X = arbitrary function 
Y, = Bessel function of the second 
kind and order n 


a = cross-sectional area perpendic- 
ular to the direction of flow in 
linear system 


= speed of sound 


OQ 


ce = compressibility of fluid 
c, = compressibility of oil 

Cw = compressibility of water 
g = gravitational acceleration 


I 


i= 


= net effective formation thick- 
ness 


_s 


= subscript: represents any posi- 
tive integer from the set 1, 2, 
a 

= average permeability 

= mass 

= arbitrary positive integer 

= dimensionless pressure change 
term 


i — a or 


p’ = dimensionless pressure correc- 
tion term 


- dimensionless fluid-influx term 


- & 


= radial distance 

r. = internal radius of casing 

r. = equivalent radius of exterior 
boundary; effective producing 
radius 


ry = external radius of tubing 


ry — equivalent radius of interior 


boundary; well radius 
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OF SYMBOLS 


s = arbitrary variable 
t = dimensionless time ratio 


ty; = corresponds to total period of 
time under consideration 


Vy = maximum velocity 


w = function of a complex variable 
x = linear distance 
Xx, = distance between exterior and 
interior boundaries of a linear 
system 
x, = counting element of distance in 
linear system 
z = complex variable 
a = central angle of circular sector 


B = average formation volume fa 
tor 
5 = mathematical root 
= time 
6x, = total period of time under cor 
sideration 
Ox = time of readjustment 
xk = mathematical root 
u = viscosity 
¢ = mathematical root 
p = average density 
py = average density of oil at 
tom-hole conditions 


¢ = average effective porosity 
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oe. en. A 
PME? — hme(1)? — pper 
(34)° 


Upon substitution Equation (33) now 
becomes 


o?P oP 

ox? Ot 
The Laplace transformation as given by 
Equation (10), with P, = Py» (x,s). can 
be used to transform Equation (35) to 
d?P.; 


dx? 


(35) 


= sP, i 


(36) 


for which the general solution is 

P(x, s) =C,e—*\/*+C,e* V/s . (37) 
where C, and C, are constants. As the 
infinite linear system involving an oil 
field equivalent is the only case of prac- 
tical interest, it alone will be consid- 
ered here. 

After the boundary conditions of an 
infinite system are forced on the general 
solution of Equation (36), the inverse 
transformations of the resulting particu- 
lar solutions give the pressure-change 
and fluid-influx terms at the interior 
boundary (the oil-water interface at 
which x = 0), to be as follows: 


p(t) =2\/t/x (38) 
q(t) =2t/e (39) 


Introducing a new term by differentiat- 
ing Equation (39)?, one obtains 


dq_ 1 
dt \/rt- 


for all t 


for all t 


(40) 


which permits the explicit determination 
of fluid-influx rates. 

For average rates and pressure drops 
other than unity, the cumulative pres- 
sure drop, cumulative fluid influx, and 
rate of fluid influx are, respectively, 


— F a = 2 a 
oe, Vee) - one Y 


(41) 
2heCya — 
F. = pea A Pq(t Pee AP 
« q Cra A q ) Vr A Vt 
(42) 
dq cya ] 
a) dh Cee P — Wiens 
: Pema dt we" wh 


a ae oe (43) 
While for varying rates and pressure 
drops over a period of time 44, the cu- 
mulative pressure drop, cumulative fluid 
influx, and rate of fluid influx become 


F.(Oy) = oo 

| (Po — P(0,)1 V tu + 

[P(0,) —P(6,)] V tu—t, + 

[P(6,) —P(6,)] V tu—t, 

+..-+[(On-;) —P(6n)] 
V tu —tn-; | 


_ Pea frp i 
Qn) = 7 Po PO)I T= 





(45) 





1 
+ [P(6,) — P(6,) | Vint 
+ [P(0,) —P(@,). ——=-+}-... 
+ [P(6, (6)1 et + 


: 
P(é,-,) —P(6,)) <= 
| (On 4) Tn ] \/tu — ta—f 
» 2 e ee (46) 

Although the foregoing equations may 
contain a rather large number of terms, 
the expressions are inherently simple, 
and they permit such easy application 
to field problems that the presentation 
of an illustrative example is not war- 
ranted; hence, except as general re- 
marks might apply, no further consid- 
eration to linear’ systems will be given. 

C. The Annulus Problem. The rela- 
tionship that exists between the flowing 
bottom-hole pressure of a flowing well 
and the rate of production from the pay 
formation, as depicted on “draw-down” 
curves, is often difficult to obtain from 
wells producing through tubing, espe- 
cially during the early period of a flow 
test. The production rates during the 
test, as measured at the stock tank, are 
practically constant because some of 
the oil is obtained from the annulus be- 
tween the casing and tubing. This situa- 
tion gives rise to the “annulus problem,” 
which was solved by Hurst and van 
Everdingen!’ with the aid of the Laplace 
transform. The details of the solution 
are not of great practical interest, hence 
only the results will be discussed here”. 

If the production rate measured at the 
stock tank is constant during the flow 
test of a flowing well producing through 
tubing, and further, if only single-phase 
fluid flow occurs in the producing for- 
mation, then the change in flowing bot- 
tom-hole pressure over a period of time 
4 is given by the equation 


P..— Pp(9) pe Q.p’ (t) 


eee dw « s 


where Q, is the rate of production at the 
stock tank and p’ is a dimensionless 


9 
; op, ry 
P,— P(O, 9x) \/ rk a! 2(4.) V ty + [ Q(8,) —Q(4,) | V ty —t, 


+ [Q(6,) —Q(8,)] Vtu —t,+...+ [Q(O,) —Q(On-,)] V tu —tn} 


°Equation (34) was delineated to manifest 
the nondimensionality of t; xe, the counting 
element of distance in the linear system, is al- 
ways unity for any choice of consistent units. 
Unlike the radial system where distances were 
multiples of a physical quantity rw, distances 
in the linear system are expressed in absolute 
inits such as feet or centimeters. 
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(44) 


pressure correction term. This latter 
quantity is analytically expressed as 
follows: 


» The reader interested in these details is re- 
ferred to the Hurst and van Everdingen paper’. 


THE 





p’(t) = 


(1—e-w*) J, (w) dw 
w{ [1+ wC w/2 Y,(w) ee 


0 
[w°C 2/2 J, (w) J? | 


(48) 
where C is a dimensionless numerical 
quantity representing the volume of 
fluid unloaded from the annulus per 
unit bottom-hole pressure drop, per unit 
of net sand-pay thickness, and may be 
evaluated by the relation 

2 — Ty" 


2g¢gh poet y” (49) 
The values of the integral in Equation 
(48) have been determined for the 
ranges t = 10? tot = 108 and C = 0 
to C = 75.000; they are presented in 
graphical form in Fig. 14. 

The determination of the change in 
flowing bottom-hole pressure over a 
period of time @ requires, therefore, only 
the calculation of C, the location of the 
pressure correction term p’(t) at the 
corresponding dimensionless time t, and 
the direct calculation of AP» with Equa- 
tion (47). A sufficient number of these 
calculations, together with the static bot- 
tom-hole pressure, can then be used to 
develop a “draw-down” curve. Knowl. 
edge of the transient history of the flow- 
ing bottom-hole pressure further per- 
mits the calculation of the true produc- 
tion rates from the pay formation. A plot 
of the transient histories of the produc- 
tion rates and ‘casing-head pressures, 
correlated with the “draw-down” curve, 
can then be made to give a complete 
picture of the part that oil-withdrawal 
from the well and oil-efflux from the pay 
formation have played in influencing the 
rate of bottom-hole pressure decline’. 
Finally the static bottom-hole pressure, 
the equilibrium flowing bottom-hole 
pressure, and the corresponding rate of 
production from the pay formation can 
be used to determine the well’s produc- 
tivity index. A specific well problem will 
be examined in the next section to illus- 
trate these remarks. 
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Conditioning Water for Secondary Recovery 


P 530.11 


Studies in Mid Continent oil fields show that injection of fluid 
requires simpler methods with greater efficiency and economy 


J. WADE WATKINS, F. R. WILLETT, JR., CHARLES E. ARTHUR 


Abstract 


A study of plants in which water is 
conditioned for subsurface injection for 
the production of oil by water-flooding, 
and by reservoir-pressure maintenance 
has been made in the Mid-Continent oil- 
producing area by Bureau of Mines en- 
gineers at Bartlesville, Oklahoma 

General considerations of importance 
in conditioning brines and fresh waters, 
as well as methods in use in the Mid- 
Continent area, are discussed in this re- 
port. Pertinent data collected from 24 
plants are summarized. General conclu- 
sions drawn from the results of the 
study are given. 

Conclusions stress the importance of: 

1. Careful analysis and study of 
waters available for injection prior to 
the design and construction of u condi- 
tioning plant and injection system. 

2. Simplicity in plant design, and in 
the choice of treating methods inso‘ur 
as is practical, considering the char- 
acteristics of the water available for in- 
jection; the use of closed systems if 
practicable. 

3. The relative damage caused in the 
Mid-Centinent area by corrossion of 
me: tlic equipment as compared to that 
caused "v plugging of the pores in the 
oil-pod.cing formation, 

4d. Frequent routine water analyses 
ani close control of plant operation 

5. The use of adequate baffles in sedi- 
mentation ponds and tanks. 

6. Early detection and control of or- 
ganic matter. 

7. Continued research on methods of 
minimizing corrosion, and improving 
and simplifying existing methods of 
water conditioning. 


I. November 1947 the Bureau of Mines. 
in cooperation with the Kansas State 
Board of Health, the State of Oklahoma, 
and the North Texas Oil and Gas Asso- 
ciation, instituted a field and laboratory 
study of plants and methods used for 
conditioning waters for injection in sec- 
ondary-recovery operations in the east- 
ern Kansas, eastern Oklahoma, and 
north Texas regions of the Mid-Conti- 
nent area. The investigation was planned 
to evaluate the comparative efficiencies 
of various methods of conditioning dif- 
ferent types of waters for subsurface in- 


*Excerpted from Bureau of Mines Report of 
Investigations 4930, Conditioning Water for 
Secondary Recovery in Mid-Continent Oil Fields, 
1952, 86 pp. 
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jection and to investigate the possibility 
of improving existing treating methods. 
The field study, which has been com- 
pleted, is described in general in this 
paper. Laboratory studies now in prog- 
ress are discussed briefly. 

The importance of proper condition- 
ing of water and brine injected into sub- 
surface formations to recover oil by 
water flooding and_ reservoir-pressure 
maintenance and to dispose of oil-field 
brines is recognized today by most oil 
producers. Whereas in many of the 
earlier water-flooding projects water was 
injected with little or no treatment. 
water in numerous plants in the Mid- 
Continent oil-producing area now is con- 
ditioned for subsurface injection with 
as modern equipment and as close con- 
trol as that used in many municipal 
water-treating systems. 

Frequently, in water-flooding projects. 
water with characteristics permitting 
simple treatment is unavailable in the 
large quantities required. Consequently. 
the type of plant facilities constructed 
and the treating methods employed are 
governed by the characteristics of the 
waters available. Most waters used in 
secondary recovery in the Mid-Continent 
area require some chemical treatment 
before they are suitable for injection. 


Consideration usually must be given t 
and provisions in plant facilities mad 
for recycling brine produced with the 
crude oil — in small quantities early in 
the life of the flooding project, and in 
much larger quantities as the produced 
water-oil ratio increases. 


Water Conditioning 


The same general theories and pra: 
tices govern the conditioning of wate: 
for subsurface injection, whether th 
ultimate purpose is water flooding, reser- 
voir-pressure maintenance, or brine dis 
posal. The water should be treated to: 

1. Minimize corrosion of metalli 
equipment, 

2. Prevent plugging of subsurface 
formations, 

3. Improve the efficiency of the wate: 
as a flooding medium. 


Corrosion of Metallic Equipment 


Corrosion of pipe, meters, pumps, and 
other metallic equipment is a serious 
economic problem in oil production, 
both from the standpoint of the cost 
including labor, of replacing corroded 
parts and the production time lost in 
effecting such repairs. 

Metallic equipment used in wate: 
flooding projects is exposed to the co: 
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rosive action of water to a greater ex- 
tent than that in most fields where oil 
is produced by primary methods. This 
applies not only to the equipment in 
the water-treating plant, injection 
pumps, water-distribution lines, and in- 
put-well tubing, but to equipment in 
the production system as well — at least 
10 to 15 bbl of water will be produced 
for each barrel of oil produced. Be- 
cause of high initial-investment costs. 
the greater number of wells required 
(including water-input wells), and high 
operating expenses, the profit per barre 
vf produced oil usually is less in second- 
ary-recovery operations than in primary- 
production projects. Consequently, it is 
necessary to minimize corrosion and 
prevent plugging of the sand face to 
operate a secondary-recovery project at 
an economic profit. 

In those sections of the Mid-Continent 
area included in the study, where the 
porosities and permeabilities of the -oil- 
producing formations generally are 
higher than in other oil-producing areas. 
such as the Bradford field in Pennsyl- 
vania, corrosion probably is a more se- 
rious problem than is plugging. Some 
plugging, however, by the products of 
corrosion may occur, and films of these 
products deposited on metal surfaces 
may intensify corrosion after a short in- 
itial inhibiting period. 

The mechanism of corrosion is so ex- 
tremely complex that only those factors 
contributing to corrosion of metals in 
water and the methods ordinarily used 
in the Mid-Continent area to combat 
those factors will be discussed in a gen- 
eral way in this paper. Because certain 
corrosion-preventive measures are used 
to minimize corrosion from all causes. 
it ts impractical to discuss the causes of 
corrosion and specific preventive meas- 
ures for each cause. Consequently, the 
causes will be discussed first and the 
preventive measures immediately follow- 
ing. 

Causes. Corrosion of metallic equip- 
ment by water is caused by a number 
of factors, some of which are well rec- 
ognized and understood and others little 
known. Dissolved oxygen is one of the 
chief causes of corrosion of metals in 
water. Another major cause of corro- 
sion, and one of the most remediable. 
is the presence of dissolved hydrogen 
sulfide and free carbon dioxide, both 
of which increase the acidity of the 
water. Certain negative ions present as 
metallic salts in waters also contribute 
to corrosion. Currents from galvanic 
cells set up by the contact of dissimilar 
metals in an electrolyte localize and in- 
tensify corrosion to a marked degree. 
Fig. 1 is a photograph of a pump valve 
showing the effects of electrolytic cor- 
rosion. Electrical potentials created by 
changes in fluid velocities may be a 
greater contributing factor to the corro- 
sion of metals in water than is generally 
recognized. High and turbulent flow 
rates usually increase corrosion. Wheth- 
er this effect is due primarily to elec- 
trolysis from potentials created by high 
velocities or to the washing of corrosion 
products and protective coatings from 
metal surfaces is not known. 

Physical factors. such as changes in 
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FIG. 1. Valve from injection pump, 


showing corrosion caused by electrolysis. 


temperature and pressure, affect the rate 
of corrosion measurably. Increases in 
temperature and pressure usually pro- 
duce an increase in corrosion rates, even 
though the solubilities of dissolved gases 
in water are less at higher temperatures. 

Preventive .Measures. Numerous 
measures have been taken to minimize 
the corrosivity of water with varying 
degrees of success. Methods of controll- 
ing corrosion in secondary-recovery op- 
erations may be classified roughly into 
five general categories, namely, the 
use of: 

1. Treated water 

2. Non-corrodible coatings 

3. Corrosion inhibitors 

1. Corrosion-resistant materials 

5. Insulators and cathodic protection 

To minimize corrosion, water is 
aerated or degasified to remove dis- 
solved acidic gases, deaerated or deac- 
tivated to remove dissolved oxygen, and 
treated with alkalies to reduce the con- 
centration of dissolved free carbon di- 
oxide. 

Waters containing dissolved hydrogen 
sulfide and free carbon dioxide usually 
are aerated to remove those acidic gases. 
Aeration may completely remove hydro- 
gen sulfide, and materially reduce the 
content of free carbon dioxide (0 to 30 
ppm, depending on the original content 
and on the efficiency of the aeration). 
Preferably, from the standpoint of cor- 
rosion, injection water should contain 
no hydrogen sulfide and less than 20 
ppm of free carbon dioxide. Aeration 
also reduces the carbonate supersatura- 
tion of the water by removing enough 
dissolved free carbon dioxide to allow 
a protective carbonate film to precipitate. 

Some water has been deaerated in the 
Mid-Continent area for corrosion con- 
trol. In some plants, the aerated wate 
is deaerated by vacuum in columns con- 
taining ceramic rings, broken glass, o1 
wooden trays to remove the oxygen dis- 
solved during aeration. Vacuum deaera- 
tion may reduce the dis olved-oxygen 
content of water to as low as 0.5 ppm. 
This residual concentration does no! 
cause excessive corrosion. 

Chemical deactivation to remove 
traces of dissolved oxygen has not been 





used to any extent in Mid-Continen 
water-flooding projects. Sodium sulfite 
is not a suitable reducing agent with oj. 
field brines, as the reaction between oxy. 
gen and sodium sulfite to form sodium 
sulfate does not occur because insoluble 
calcium sulfite forms by combination oj 
sulfite ions with calcium ions normally 
present in the water. 

Bases, such as calcium hydroxide, go. 
dium carbonate, and sodium hydroxide. 
frequently are added to water to reac 
with free carbon dioxide not removed 
by aeration, thereby raising the pH 
value of the water. 

Many water-flooding operators use 
cement or plastic-lined water-distriby- 
tion lines and well tubing to prevent cor. 
rosion of steel pipe. Other operators at. 
tempt to maintain the carbonate super. 
saturation of the water at approximately 
10 ppm, so that enough carbonates will 
precipitate in the piping system to form 
a protective coating on the interior walls 
of the pipe. 


Plugging Oil-Producing 
Formations 

Causes. Subsurface formations, par. 
ticularly sandstones, may be plugged 
either at the rock face in input wells or 
within the pores in the sand body in 
numerous ways. Suspended matter, such 
as silt, clays, or products of corrosion in 
the injection water, may cause severe 
plugging if not removed from the water 
before injection. Oxidation-reduction re- 
actions within the formation may cause 
insoluble ferric or manganic salts to pre- 
cipitate. Chemical reactions between 
soluble ions in the water injected and 
those present in the water in the forma- 
tion may cause formation of precipitates, 
such as barium sulfate or iron sulfide, 
when the waters are mixed. Organic mat- 
ter, such as algae, crustacea, paramecia, 
and bacteria, may effectively plug sub- 
surface formations. Some bacteria 
(anaerobic) live in an atmosphere con- 
taining no free oxygen and may multi- 
ply rapidly underground. Decreases in 
pressure or increases in temperature 
may cause the loss of free carbon dioxide 
from water, thus promoting the precipi- 
tation of carbonates. 

Preventive Measures. Filtration is the 
usual method of removing suspended 
solids from water to be used for injec- 
tion. When soluble substances present in 
water might cause formation of insoluble 
compounds and their precipitation in 
the water-injection system or in the sub- 
surface formation, the water quite often 
is aerated, chemically treated, and per- 
mitted to move slowly through sedimen- 
tation ponds or tanks to allow the coagu- 
lation and sedimentation of insoluble 
compounds before filtration. 

Oxidation of ferrous and manganous 
salts to the insoluble ferric and man- 
ganic states by aeration or chlorination. 
followed by sedimentation and filtration 
prevents formation of those insoluble 
salts underground. Removing hydrogen 
sulfide by aeration eliminates the posst- 
bility of iron sulfide forming in the oil- 
producing formation. 

Soluble barium or strontium, if pres 
ent, may be precipitated in the treating 
system by adding sulfates. 





THE PETROLEUM ENGINEER, May, 1953 













Or; 
sterill 
coppé 
used 
Chlo1 
are U 
becat 
certa 
eithe: 
agen! 
some 
Mid-' 
well 


Pl 
face 
may 
cates 

2. 

3; 


Cl 
thos 
vent 
ther 
actic 
solic 
solu 
wate 
use¢ 
and 
tem: 
eith 
und 

wat 
sure 
is il 
inje 
to t 
inp 
rod 
of 

late 
pul 





tinent 
sulfite 
th oil. 
1 Oxy. 
dium 
luble 
on of 
mally 


e, SO. 
xide, 
react 
noved 


4 pH 


use 
tribu- 
t cor- 
rs at- 
uper- 
ately 
; will 
form 
walls 


par- 
gged 
Is or 
ly in 
such 
on in 
vere 
vater 
n re- 
ause 
pre: 
ween 
and 
rma- 
ates, 
fide, 
mat- 
ecia, 
sub- 
teria 
con- 
ulti- 
Ss in 
‘ture 
xide 
cipi- 


; the 
ided 
1jec- 
at in 
uble 
1 in 
sub- 
ften 
per: 
nen- 
agu- 


uble 


lous 
nan- 
ion. 
tion 
ible 
gen 
)SSI- 


oil- 


res- 
ting 


253 









Organic matter is controlled with 
sterilizing agents, such as chlorine and 
copper sulfate. Formaldehyde has been 
used in some plants as a bactericide. 
Chlorine and copper sulfate sometimes 
are used simultaneously or alternately, 
because of the immunity acquired by 
certain organisms to the toxicity of 
either agent. The cationic surface-active 
agents mentioned previously are used in 
some water-conditioning plants in the 
Mid-Continent area as bactericides, as 
well as corrosion inhibitors. 


Water-Conditioning Methods 


Plants conditioning water for subsur- 
face injection in the Mid-Continent area 
may be classified roughly into three 
categories: 

1. Closed systems, direct and indirect 

2. Open systems 

3. Combination, or semiclosed sys- 

tems 

Closed Systems. Closed systems are 
those in which an effort is made to pre- 
yent contact of the water with air, 
thereby avoiding oxidation-reduction re- 
actions with consequent precipitation of 
solids formed by the reaction and the 
solution of atmospheric oxygen in the 
water. Two types of closed systems are 
used in the Mid-Continent area—direct 
and indirect. In the direct closed sys- 
tems, water produced from a supply well 


either goes directly to input wellheads . 


under the pressure necessary to lift the 
water to the surface or to a high-pres- 
sure pump, where pressure on the water 
is increased to the pressure necessary for 
injection. In some plants, water is lifted 
to the surface and forced directly to the 
input wells by a conventional jack pump, 
rods, and working barrel. The quantity 
of water pumped and injected is regu- 
lated by lengthening or shortening the 
pump stroke. 

In the indirect closed system, water 
from the supply well is discharged into 
a water-storage tank having an oil seal 
on top of the stored water or an inert or 
hydrocarbon gas in the vapor space 
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above the water. The pressure on the 
water is reduced to atmospheric pres- 
sure, allowing the escape of part of the 
dissolved gases. From the storage tank, 
the water is pumped to input wells by a 
high-pressure pump. Most closed systems 
are of this type. Fig. 2 illustrates the in- 
direct closed system. The location of 
this plant with respect to water-supply. 
water-input, and oil-producing wells and 
water-supply and water distribution 
lines in May 1949 is shown in Fig. 3. 

Filters sometimes are used in either 
type of closed system and usually are of 
the small, interchangeable-element type, 
some of which use diatomaceous earth 
as a filter medium. Closed pressure sand 
filters in some instances have been used. 

Water injected in closed systems 
usually is not treated with chemicals to 
precipitate insoluble compounds. Se- 
questering agents, such as the polyphos- 
phates, sometimes are employed to pre- 
vent formation of insoluble compounds. 
Corrosion inhibitors and bactericides are 
used in some closed systems. 


Open Systems 


Aeration. In open systems, no effort is 
made to exclude air from contact with 
the water or to keep gases in solution by 
maintaining pressure on the water. In- 
stead, in most instances, the water is 
aerated in a spray, tray, cascade, or 
foreed draft-aerator to oxidize ferrous 
and manganous compounds to the in- 
soluble ferric and manganic state and 
remove the dissolved acidic gases, hy- 
drogen sulfide, and free carbon dioxide. 
thereby raising the pH value and reduc- 
ing the carbonate supersaturation of the 
water. Aeration usually is followed by 
chemical treatment and sedimentation in 
tanks or ponds containing baffles to de- 
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tain the water until suspended material 
and reaction-precipitated solids can set- 
tle. An example of an open-type treat- 
ing system is shown in Fig. 4. Fig. 5 illus- 
trates the location of this plant with re- 
spect to water-supply, water-input, and 
oil-producing wells, and water-distribu- 
tion lines in July 1950. 

Chemical Treatment. Most waters ob- 
tainable for injection in secondary-re- 
covery projects contain fairly large 
quantities of suspended material, and in- 
soluble compounds also are formed by 
aerating the water. If the water is al- 
lowed to stand quiescently or is moved 
very slowly through ponds, most of this 
material gradually will settle out. This 
is, however, a slow process and requires 
large ponds, especially if large quanti- 
ties of water are used. To hasten the 
sedimentation process, coagulating 
chemicals are used. The coagulant most 
commonly used is aluminum sulfate, 
usually referred to as filter alum 
(Al, [SO,], . 18 H,O). The alum reacts 
with the alkaline salts in the water, such 
as calcium bicarbonate, causing the 
formation of a gelatinous precipitate of 
aluminum hydroxide, which entraps the 
suspended matter in the water and 
causes a faster rate of settling. The best 
coagulation is obtained at a pH value 
between 5 and 8, in waters having high 
dissolved salts contents. As the content 
of dissolved salts decreases, the pH 
range through which alum is effective as 
a coagulant narrows. 

Ferrous sulfate (FeSo,.7H,O) also is 
used as a coagulant, although it reacts 
better at a higher pH value than alum. 
usually about 8 or 9, to form a floc of in- 
soluble ferric hydroxide. 

Other coagulants in common use in- 


clude ferric sulfate (Fe,[SO,],), ferric 


FIG. 6. Organic scum on water storage pond. 











chloride (FeCl,), and sodium aluminate 
(Na Al O,). 

The coagulating chemical usually is 
fed into the water from a dry chemical 
feeder, although in some plants a pro- 
portioning solution feeder is used. Many 
chemicals used in water treatment are 
highly corrosive, and special corrosion- 
resistant materials generally are used to 
construct chemical feeders. The coagu- 
lants usually are added to and well 
mixed with the water as it leaves the 
aeration pond or supply reservoir and 
enters the sedimentation pond or tank. 

Because coagulants react with the bi- 
carbonates in the water to produce floc, 
some waters with high bicarbonate alka- 
linities do not require additional alkali 
for effective coagulation. With other 
waters, an alkali, such as calcium hy- 
droxide (lime), sodium carbonate (soda 
ash), or sodium hydroxide (caustic 
soda), frequently is added with the co- 
agulant to raise the pH value of the 
water to a range where more complete 
coagulation results and to react with 
free carbon dioxide not removed by aera- 
tion, thereby further stabilizing the 
water with respect to carbonate consti- 
tuents. Lime, which is the most common 
alkali used, reacts with the free carbon 
dioxide in the water and also with cal- 
cium and magnesium bicarbonates to 
form calcium carbonate, which is rela- 
tively insoluble and can be removed by 
flocculation. sedimentation, and 
filtration. 

As a lime-treated water tends to be 
incrustant, because all suspended pre- 
cipitates are not removed by sedimen- 
tation and filtration and because the re- 
actions continue throughout the treating 
and distribution system, some operators 
recarbonate the water with carbon di- 
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FIG. 7. Flow diagram, Sack-Brundred Tarr No. 1 plant, Miami County, Kansas. 


oxide gas, or add sequestering agents, 
such as the complex phosphates to pre- 
vent further precipitation of carbonates. 

When unlined steel pipe is used in 
water-distribution lines and input-well 
tubing, the supersaturation of carbon- 
ates, if maintained at 10 to 15 ppm at the 
treating plant, will cause a thin protec- 
tive coating of carbonates to form on 
steel surfaces. Larger values of super- 
saturation may cause excessive precipi- 
tation and undersaturated waters tend to 
be corrosive. 

Various chemicals are added to the 
water to control or inhibit the growth of 
organic matter. The one used most 
widely is chlorine, which is added as a 
gas or in the form of a chlorine-available 
compound, such as chlorinated lime or 
sodium hypochlorite. In most plants of 
the open or semi-closed type where open 
ponds are used, trouble from algae and 
other organic growths is encountered, 
particularly in the warmer seasons. Fig. 
6 shows an open pond at a water-condi- 
tioning plant where organic matter was 
present on the surface of the water in 
unusually large quatities. Chlorine some- 
times is added to the water at the same 
time as the other chemicals, but more 
often is added after sedimentation and 
filtration. Chlorine also serves as an 
oxidizing agent and is used for that pur- 
pose in some plants. 

Copper sulfate is another chemical 
used extensively as an algaecide, either 
alone or with chlorine. Copper sulfate 
usually is added to the water by sus- 
pending sacks of the crystals in ponds 
and tanks. Formaldehyde is used as a 
bactericide and also as a corrosion in- 
hibitor in some plants. Various com- 
mercial bactericides and algaecides, in- 
cluding the cationic surface-active 
agents previously mentioned, also are 
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used in some water-treating plants. 

Potassium permanganate is utilized in 
a few plants as an oxidizing agent to 
oxidize ferrous and manganous com- 
pounds to their insoluble forms. Various 
other chemical compounds are employed 
in treating water, mostly commercial 
formulas especially prepared for dif- 
ferent waters and usually incorporating 
one or more of the above chemicals. 

Sedimentation. After a water has been 
treated with a flocculating agent, it must 
pass through a settling or sedimentation 
pond or tank to permit suspended and 
coagulated matter in the water to settle 
before filtration. Most of the suspended 
matter settles out if the water is passed 
slowly through a large pond or tank. In 
many plants this is accomplished by 
means of large earthen sedimentation 
ponds, containing baffles to equalize the 
detention time of the water. In other 
plants large wooden or steel tanks are 
used, either as auxiliary tanks following 
chemical treatment or as combination 
treating and sedimentation tanks. Well- 
placed baffles equalize the detention time 
of the water in sedimentation ponds and 
prevent channeling or direct flow of 
water from the inlet to the outlet of the 
ponds, thereby affording more efficient 
filter operation. 

Filtration. In most open systems the 
water passes from the sedimentation 
tank or pond through filters, to a clear- 
water tank or well, for storage and then 
is pumped to injection wells by high- 
pressure pumps. 

The most common type of filter used 
is the rapid or pressure sand filter, which 
is a closed steel vessel containing layers 
of crushed stone graded from pieces 
ranging from 11% to 2 in. in diameter in 
the bottom of the tank to pea-size gravel 
in the top layer. The filter medium itself 





consists of 18 to 30 in. of clean, uniform 
filter sand, or crushed anthracite coal 
placed on top of the gravel. Pressure fil- 
ters, as the name implies, operate under 
a given line pressure. Occasionally the 
same filter medium is placed in open-top 
redwood tanks, in which flow of the 
water through the filters is effected by 
gravity. The throughput capacity of a 
filter depends upon the quantity of water 
processed in the plant. Both pressure 
and gravity filters are designed to oper- 
ate most efficiently at a rate of filtration 
varying from 2 to 4 gal per minute per 
square foot of filter area. 

Slow sand filters, in which the filter 
area is quite large and the rate of filtra- 
tion is correspondingly low, are used by 
at least one operator in the Mid-Contin- 
ent area. No chemical treatment is em- 
ployed in those plants where slow sand 
filters are used. 

In either the gravity or pressure fil- 
ters, a collective system of troughs, tile, 
or pipe drains at the bottom of the ves- 
sel is used to collect filtered water and 
to distribute backwash water. Where the 
terrain permits, both pressure and grav- 
ity sand filters frequently are placed so 
that the unfiltered water gravitates from 
an elevated tank or pond through the 
filters. . 

The frequency, duration, and rate of 
backwashing vary considerably in dif- 
ferent water-treating plants. In most 
plants, filters are backwashed when the 
filtering surface becomes coated with 
solids to the extent that the flow of water 
through the filter is substantially de- 
creased. This is indicated by an increase 
in the pressure differential across the 
filter bed. The period between backwash- 
ings may vary from 8 hours to 1 week. 

The filters usually are backwashed 
until the backwash water has a low tur- 
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bidity. This may be from 10 to 30 min, 
and the quantity of backwash water re- 
quired may vary from 1 to 5 per cent of 
the quantity filtered between backwash- 
ing operations. The backwash rate varies 
from 10 to 25 gal of water per minute 
per square foot of filter area. The rates 
and quantities of backwash water 
usually are lower with element-type fil- 
ters than with sand filters. Slow sand fil- 
ters are not backwashed, but are cleaned 
by removing the filter cake and the up- 
permost, thin section of filter sand. 

Backwash rates used on sand (or 
anthracite) filters are high enough to 
agitate or “turn over” the filter medium, 
and regrade as well as clean the medium. 

Filters containing elements of silicon 
carbide or aluminum oxide are used in 
some plants and, in other installations in 
the Mid-Continent area, diatomaceous- 
earth filters, in which a slurry of diato- 
maceous earth is used to form a filter 
cake on a metal screen, are employed. 
Whether a conventional sand or anthra- 
cite filter, or element-type filter is used, 
the pipes usually are arranged in the 
system so that the filter medium or ele- 
ment may be backwashed in place to re- 
move accumulated solids from the filter 
face. Backwash water usually is pumped 
from the clear-water tank by a centri- 
fugal pump in opposite direction to nor- 
mal flow through the filter bed, and is 
discharged to the sedimentation pond 
or to a separate settling pond. 

Filtered water should have a turbidity 
of less than 10 ppm, and the filter in- 
fluent should have a turbidity of less 
than 50 ppm to permit efficient filter 
operation. 

Clear-Water Storage. After the water 
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has been filtered in open-type plants, it 
is ready for injection. In order to have 
a supply of filtered water for use when 
part of the plant has to be shut down 
temporarily for repairs, or the filters 
have to be backwashed, a large tank or 
well is used for clear-water storage. Most 
clear-water tanks are constructed of 
steel or wood, and clear-water wells com- 
monly are concrete pits below the sur- 
face of the ground. The clear-water tank 
also supplies water for backwashing the 
filters. The capacities of clear-water 
tanks and wells vary considerably. In 
the plants studied, the ratio of water in- 
jected per day to clear-water storage 
varied from 17:1 to 3:1. 

Semiclosed Systems. A _ semiclosed 
water-conditioning system usually is de- 
fined as one that represents any degree 
of variation between a closed-type and 
an open-type system. In this paper the 
term is used in a more restricted sense 
to apply to those systems in which the 
water is treated in a conventional open- 
type system and then is deaerated me- 
chanically and from the point of deaera- 
tion to the point of injection is. main- 
tained in a closed system. Water is 
vacuum deaerated in a few plants in the 
Mid-Continent area to minimize corrosion 
caused by dissolved oxygen in the injec- 
tion water. Usually the method of con- 
ditioning in the semiclosed system is the 
same as that used in the open system. 
namely, aeration, chemical treatment. 
sedimentation, and filtration. Before the 
water is stored, however, it is deaerated 
mechanically and then stored in a tank 
having an oil film on top of the water or 
a hydrocarbon gas in the vapor space 
above the water. The water is deaerated 





Brundred Tarr No. 1 plant, 


FIG. 9. Aeration and 
sedimentation pond, showing 
arrangement of baffles. 


by applying vacuum at the top of a 
packed column and passing the water 
down over the packing material. The 
method does not have wide application 
in the Mid-Continent area. Fig. 7 illus- 
trates the semiclosed type of condition- 
ing system. The location of this plant in 
January 1948 with respect to water-sup- 
ply, water-input, and _ oil-producing 
wells, and water-distribution lines is 
shown in Fig. 8. 


Field Procedures for Plant 
‘. Studies 


In the Bureau’s study of water-con- 
ditioning plants, all corrosion tests and 
chemical analyses to determine unstable 
constituents of the waters were made at 
the plant sites, using a portable labora- 
tory. Efforts were made to select plants 
for study both on the basis of the type 
of water injected and the method of 
conditioning used. Typical installations 
were studied, as well as those employing 
unusual or novel methods. 

Approximately 1 week was _ spent 
studying each plant, during which 
special 72-hour corrosion tests and 
numerous chemical analyses were made. 
Sampling locations were selected to test 
the water at all points in the treating and 
injection system where any change in its 
constituents might occur. Usually the 
raw water (or waters) was tested at its 
source; after mixing (if more than one 
water was used) ; after each step in the 
treating process, including chemical 
treatment, sedimentation, filtration, de- 
aeration, and storage, and at one or more 
of the input wells. At the conclusion of 
the tests, complete mineral analyses and 
microscopic examinations were made of 
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After exhaustive field tests our newest rotary 
drilling rig is being shown for the first time at 
the Tulsa Oil Show. This new Model 3000 is 
designed to drill to 4000 feet with 3¥-inch drill 
pipe; 3000 feet with 4%-inch drill pipe; and up 
to 7000 feet in workover. Mounted on a tandem 
axle, dual wheel semi-trailer, the Mode! 3000 is 
completely portable. Under actual operational 
conditions it has been set up and drilling started 
for surface casing in less than 60 minutes. The 
i ee 87-foot mast of seamless steel tubing construc- 
han tion is raised or lowered by two triple telescoping 
hydraulic cylinders. A wide range of power units 
is available driving through either power take- 

Sv we ae off or a torque converter. If you can’t see this 
/ o ? newest Mayhew-engineered, Mayhew-designed 
rig, write or wire for complete specifications. 
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samples of water from each of the samp- 
ling points. 

The methods employed for corrosion 
tests and chemical analyses were re- 
ported in detail in an earlier journal 
article. 

Kinds of Water and Methods 

of Conditioning 

It is impractical to attempt a strict 
differentiation between brine disposal 
and water flooding, as, in most water- 
flooding projects, produced brine is re- 
cycled with water from an auxiliary sup- 
ply, solving the problem of brine dis- 
posal. In areas where water-flooding is 
not practiced, however, brines that must 
be disposed of usually are injected into 
subsurface formations. This study of 
water-conditioning plants was not ex- 
tended to include those plants condition- 
ing brines solely for subsurface disposal, 
as the oil-producing area involved was 
so large that the scope of the study had 
to be limited. Also, several Bureau of 
Mines reports of brine disposal have 
been published.?-*.+.5.%7,8.9.10 Many pro- 
ducers do not condition brines for dis- 
posal but inject them without any special 
treatment. 

Sources. Waters from various sources 
are used on secondary-recovery projects 
in the Mid-Continent area, including 
water from shallow and deep wells, sur- 
face water from lakes and rivers, and 
in some instances water from municipal 
water plants. Brine produced with crude 
oil is recycled and mixed with make-up 
water in most of the secondary-recovery 
projects in the Mid-Continent area. In 
some plants, the ratio of produced brine 
to make-up water is as great as 9:1. This 
ratio increases as the produced-water- 
produced-oil ratio increases. 

In northeastern Oklahoma and eastern 
Kansas, water from the Arbuckle lime- 
stone (dolomite) group, including the 
Roubidoux and Carter series, is used ex- 
tensively for water-flooding. Water usu- 
ally may be obtained from wells com- 
pleted in this formation at rates ade- 
quate to provide a reliable supply for 
water flooding. Water from the Arbuckle 
formation varies widely, however, in its 
chemical constituents in different locali- 
ties, having a high total-solids and chlor- 
ide content in some fields while being 
pure enough in others to be used for a 
city water supply. Arbuckle water 
usually contains large amounts of dis- 
solved gases, chiefly carbon dioxide and 
hydrogen sulfide. 

Waters from the Mississippi lime- 
stone, Douglas sandstone, and other 
water-bearing formations also are used 
to some extent for injection. In localities 
where they can be obtained at adequate 
rates, they often are preferable to other 
waters because of their chemical com- 
position. 

In many fields the cheapest source of 
water and often the only one, is a lake 
or river or artificial surface reservoir. 
Surface waters usually have low salini- 
ties and total mineral contents and are 
low in dissolved-gas contents, except for 
the dissolved oxygen concentrations, 
which tend to be high. The content of dis- 
solved and suspended matter varies from 
time to time, particularly during differ- 
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ent seasons of the year. Surface waters 
are used extensively in the Mid-Contin- 
ent areas as flooding mediums because 
of their availability and cheapness. Some 
operators believe that they are not as 
desirable as brines because of their 
tendency to swell certain clays some- 
times present in the reservoir rock, 
thereby reducing the permeability of the 
rock to fluids. 

Shallow well waters are similar in 
composition to surface waters, although 
they generally have high hardness, high 
alkalinity, and low oxygen contents. 

A few operators buy their water from 
a municipal water supply, which usually 
is more expensive than producing or 
obtaining the water from other sources. 
Higher cost is partly offset by lower 
treating costs. 

Twenty-four water-conditioning plants 
were studied to obtain information for 
this report. In 11 of these plants a mix- 
ture of produced brine and water from 
a deep formation, such as the Arbuckle 
limestone or Douglas sandstone, was 
used; in 7, a combination of produced 
brine and surface water; in 2, a mixture 
of produced brine, deep well water, and 


TABLE 1. Average results of field analyses of 








surface water; in 3, water from the Ar. 
buckle limestone alone, and lake water 
only in 1 project. 

Table 1 gives the results of field 
analyses of various types of make-up 
water handled in the plants in the Mid. 
Continent area that were studied. 

Table 2 gives the results of field 
analyses of brine produced with oil at 
the different plants studied. From this 
table it can be seen that the oxygen and 
hydrogen sulfide concentrations of the 
brines usually were low, while the car. 
bon dioxide concentration was high. The 
alkalinity and supersaturation of car. 
bonates in most instances were high. 

Types of Systems. Of the 24 plants 
studied, 18 were operated as open-type 
systems, in which the water was inten. 
tionally aerated or was permitted to 
come in contact with the atmosphere. In 
four plants, closed-type systems were em- 
ployed in which the contact of water by 
air was prevented. Repetitive tests were 
made on two of these four plants, which 
were converted to open-type systems 
after the first series of tests. Three plants 
were of the semiclosed type, in which the 
water was deaerated by vacuum after 





raw supply water at plants studied, 








Iron, p.p.m. 


Super 
mie satura- 
Alkalinity tion of 


Dis- Free Hydro- as CaCOs;, carbon- 
solved carbon gen Chlorides p.p.m. ates as 
oxygen, dioxide, sulfide, pH Dis- as NaCl, ———————. CaCOs, 
Plant p.p.m. p.p.m. p.p.m. value Totalsolved p.p.m. P M p.p.m. Source of water 
Andrus, Pate,and Lavens 0 162 56 7.2 1.5 14,000 0 457 27 ~Arbuckle limestone 
Mack C. Colt......... 4.8 3 0 B® 4 25 0 120 4 Surface reservoir 
Sack-Brundred...... - 1 54 332 7.3 a 3 20,000 0 233 25 Arbuckle limestone 
rere 0 43 0 7.2° 11.9 13,400 0 90 4 Well 
9.7 3 0 7.8 3 138 0 136 6 Creek 
Producers Development. 1.9 25 0 7.2 10 8.5 10,200 0 69 1 Shallow well 
White and Duncan..... 0 0 0 7.5 3.0 2,430 3 448 2 Well 
Cities Service Oil (closed) 0 106 70 6.8 5 15,250 0 285 12. Arbuckle limestone 
Cities Service Oil (open). 1.8 63 69 6.8 0 16,200 0 268 25 Arbuckle limestone 
Stekoll Petroleum...... 7.5 2 0 7.6 0. 86 0 97 2 City Water 
Sohio Petroleum (Coon) 3 44 51 7.0 2.0 16.600, 0 328 18 Arbuckle limestone 
Phillips Petroleum...... 0 16 0 7.0 2 19.2 68,120 0 92 11 Douglas sandstone 
Forest Oil Corp.. . 9.9 0 0 7.5 2 2,030 7 142 14 Creek 
Shell Oil Co., Inc....... 6.0 2 1 7.4 4 180 0 130 3 Creek 
Kewanee Oil........... 2.9 72 55 7.0 1.9 11,700 0 299 21. Arbuckle limestone 
C.C. Harmon........ 7.8 40 0 7.6 1.0 147 0 198 6 River 
Sohio Petroleum (Bolton) 1.7 309 187 6.6 .9 53,150 0 147 0 Arbuckle limestone 
Layton Oil (closed)..... 0 23 81 6.9 16 1.4 10,200 0 390 14 Arbuckle limestone 
Layton Oil (open)..... 1.1 145 94 6.8 0.1 9,600 0 658 (1) Arbuckle limestone 
Keener Oil..... esi 1 101 0 6.3 19 18.5 79,300 0 260 63  Roubidoux sand in 
- Arbuckle limestone 
Wellsville Oil....... 1 18 38 7.3 3.6 3,430 0 515 5 Arbuckle limestone 
Thornton Oil. ... ; ; 9 9 26 7.6 5 785 0 729 1 Carter series of 
Arbuckle limestone 
Deep Rock Oil. . . 1.3 130 135 6.8 3 6 14,900 0 438 —16 Mississippilimestone 
7 59 58 2 2 2 19,200 0 288 22 Arbuckle limestone 
The Pure Oil 7.3 0 0 7.2 1.3 1.0 1,300 2 84 14 River 
Delaware Consol'd. Oil 4 212 152 6.4 1 1.4 68,400 0 234 0 Arbuckle limestone 
Schermerhorn Oil 2.0 10 0 7.0 5 4.5 89 0 76 24 Creek 
The Ohio Oil.... 6 3 28 6.7 4 23,700 0 187 4 Arbuckle limestone 





1 Varied from +84 to —38. 





TABLE 2. Average results of field analyses of produced brine at plants studied. 


Free 
Dissolved carbon Hydrogen 
oxygen, dioxide, sulfide, 


Plant p.pP.m. p.p.m. p.p.m value 

Andrus, Pate, and Lavens 3.5 26 0.0 
A are 1.8 23 0 
Dean Bros......... 2.6 64 0 
Producers Development. . 4 75 0 
White and Duncan 3.3 0 0 
Cities Service Oil 0 109 4.8 
Stekoll Petroleum , 6 14 5.7 
Sohio Petroleum (Coon) 5 56 40.0 
Phillips Petroleum 0 15 0 
Forest Oil : 1 59 1.0 
Kewanee Oil. 2.0 41 24.0 
C. C. Harmon 1.8 78 0 
Sohio Petroleum (Bolton) 1.9 150 1.0 
Layton Oil... 4.3 20 0 
Keener Oil 0 69 2.0 
Wellsville Oil. . . O 56 0 
Thornton Oil 1.7 7 1 
Deep Rock Oil . 6.1 0 0 
The Pure Oil. ; 3 103 31.0 
Schermerhorn Oil 0 159 0 
The Ohio Oil............ 0 29 0 





amnnisisisd 


Iss 


I1nmw fe CONN, OY eI DONO 


ae ee te et ee te | 
COM NS- 


Alkalinity ; 
as CaCOs, Supersaturation 


Iron, p.p.m. Chlorides p.p.m. of carbonates 
- —_—_————. as NaCl, - as CaCOs, 
Total Dissolved p.p.m. P M p.p.m. 
6.0 1.5 8,400 0 648 66 
6.0 0.2 3,750 0 490 60 
6.3 4.0 18,800 0 438 31 
13.8 11.3 55,600 0 103 10 
3.3 5 10,440 11 157 33 
2.4 2.0 40,600 0 447 109 
6.0 2.5 11,400 0 211 33 
5.0 2.5 14,130 0 638 121 
18.1 16.1 68,700 0 111 18 
24.0 7.4 20,500 0 571 100 
1.6 1.1 13,650 0 530 64 
15.6 12.5 22,730 0 428 40 
8.5 5.3 52,950 0 105 —12 
rr 3.2 25,800 0 279 42 
40.0 34.0 74,700 0 157 60 
38.0 15.0 12,280 0 747 25 
21.0 1.0 3,775 0 600 5 
14.2 1.8 9,400 2 356 52 
22.0 ‘7 61,000 0 100 25 
45.0 42.0 29,400 0 684 114 

2.7 2.4 


64,800 0 221 47 
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TABLE 3. Summary of pertinent data on water-conditioning 


plants.1 





Kind of water injected 





























Surface and Surface Surface, subsurface, and Subsurface Subsurface and 
produced brine only eat brine only nee brine 
26 1 
Source of water 
Surface Subsurface 
~~" River Lake Municipal Arbuckle Mississippi Douglas Other 
5 1 1 15 1 1 2 
7 
Type of conditioning system 
Open Closed Semiclosed 
19 4 3 
Conditioning method 
Sedimentation Filtration 
Chemical —— - : 
Aeration treatment Pond Tank Gravity Pressure Element Dearation 
16 23 ll 11 17 2 3 
Chemicals used 
Alkalies Cc oagulants 
a Caustic Aluminum Ammasaium Ferric Ferric 
Lime soda sulfate sulfate chloride sulfate 
16 1 12 1 1 2 
Oxidizing agents Corrosion inhibitors 
sad Potassium Sodium hem 
Chlorine permanganate Formaldehyde metaphosphate Commercial 
1 3 2 1 2 
Reducing Sequestering 
Toxic agents agents _agents Other 
an nance Cialaastenaesaeeerenna ts —_- = ae ae 
Copper Sodium ( Complex Sodium 
Chlorine Hypochlorite Formaldehyde sulfate sulfite phosphate sulfate 
4 3 1 5 1 3 1 





1 Studies based on 26 tests, including repeat tests on 2 plants. 


3 Figures refer to number of plants in each category. 








exposure to the air. Table 3 presents a 
summary of pertinent data on all plants 
studied. 


Conclusions 


As the study of each particular water- 
conditioning plant was terminated, the 
data were summarized, and conclusions 
were drawn concerning the efficiency of 
water conditioning in that plant. It is 
difficult to evaluate the relative efficiency 
of water conditioning in all the plants 
studied on a comparative basis because 
of the wide variations in the character- 
istics of the waters treated, and in the 
methods of conditioning used, and the 
physical variables affecting the field cor- 
rosion tests and chemical analyses. Some 
general conclusions drawn pertaining to 
the subject of conditioning waters for 
subsurface injection in the area covered 
by the study follow. 

(1) Each water-injection project pre- 
sents a different problem in conditioning 
water. Samples of the water to be used 
must be obtained dnd analyzed, and the 
treating plant must be designed and 
constructed to meet the specific prob- 
lems involved most efficiently. Character- 
istics of the available water often are the 
chief factor in choosing the type of plant 
(open, closed, or semiclosed) to be used. 
Samples of the water from the oil-pro- 
ducing formation also should be ana- 
lyzed. The effects of mixing the brine 
with the make-up water should be de- 
termined, either by a hypothetical com- 
bination of the ions present in the two 
waters or by actually mixing the waters 
and analyzing the mixed water and any 
solids precipitated as a result of the mix- 
ing. An adequate investigation of the 
characteristics of the waters to be used 
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may eliminate costly errors in plant de- 
sign. 

(2) The design of the conditioning 
plant and the chemical treating methods 
used should be, for economic reasons, as 
simple as is practical to condition the 
water adequately. Where a closed sys- 
tem is practicable, it is well to use it, as 
the initial investment cost is less and the 
operating expense is lower than with an 
open system. Closed systems, however, 
seldom are applicable to waters having 
high concentrations of suspended mat- 
ter, dissolved iron, or dissolved acidic 
gases, especially hydrogen sulfide. Sus- 
pended matter necessitates filtration of 
the water, and filtration is not as simple 
in a closed system as in an open one. 
Filters used with closed systems usually 
are the element type. It is difficult to 
maintain a completely air-tight closed 
system, and any oxygen introduced into 
the water may cause oxidation of ferrous 
iron and its subsequent precipitation as 
ferric hydroxide. Hydrogen sulfide in ap- 
preciable quantities. in the water pro- 
motes corrosion and is responsible for 
the formation and precipitation of iron 
sulfide, which has a pronounced plug- 
ging action on the face of the oil sand. 
Several closed systems apparently are 
being used successfully in Washington 
County, Oklahoma, to inject water from 
the Arbuckle formation containing high 
concentrations of dissolved free carbon 
dioxide but no hydrogen sulfide. 

(3) In general, corrosion, is a more 
serious problem in the Mid-Continent 
area than plugging of the sand face in 
water-input wells or voids in the oil sand. 
Porosities and permeabilities of oil-bear- 
ing rocks usually are high enough to 
permit the use of water that is reason- 
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The lower the expense 
of producing source 
water from wells for 
water flooding opera- 
tions, the greater the 
| ultimate profit. 

Reda Pumps for 
source water wells pro- 
vide many ways for 
lowering these produc- 
tion costs. 

Improved design and 
longer operating life 
lower the cost of labor 
per barrel, Jower the 
| cost of maintenance per 
. ‘barrel, Jower the invest- 
J ment cost per barrel, 
i lower the cost of fluid 
| per barrel. 

Also the ability of 
Reda pumps to produce 
greater volumes in lim- 
ited casing sizes and 
from greater depths 
often reduces the num- 
ber of source water wells 
required. 

Reda engineers have 
long been associated 
with water flooding op- 
erations and are fully 
qualified to assist opera- 
tors in discussing their 
: | source water require 
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IVERSON GENERAL OFFICES 
400 WEST FIFTH STREET — TULSA 





VIEW OF EXPOSITION GROUNDS 


When you are in Tulsa for the Oil Show, we will appreciate 
seeing and visiting with you. As many of our field and store 
personnel, as can be spared, will also be here and they will 
want to see you again. Since our.General Headquarters are 
in Tulsa, perhaps we can be of help in performing some 
service for you. Please feel free to call on us. 


STORES: Artesia and Farmington, New Mexico; Oklahoma City, Okmulgee and 
Tulsa, Oklahoma; Kermit, Odessa and Snyder, Texas and Price, Utah, 
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ably well conditioned. In the tew in- 
stances observed where input wells have 
been completely plugged, it usually may 
be traced to laxity in analyzing and con- 
ditioning the water. Corrosion, however, 
always occurs to some extent with any 
water, and with some waters it is quite 
severe unless the water is properly con- 
ditioned. It is possible to minimize cor- 
rosion, and with the present high cost 
and scarcity of metal, particularity pipe 
and tubing, extensive measures to re- 
duce corrosion are economically jus- 
tified. 

_ (4) More frequent water analyses 
should be made and more rigid control 
should be practiced in most oil-teld 
water-conditioning plants. In the major- 
ity of instances wnere waters were nol 
aaequately treated, the condition re- 
sulted from infrequent field water ana- 
lyses and adjustments of the treating 
equipment rather than from basic errors 
in piant design or choice of treating 
methods. The characteristics of waters, 
especially surface waters, are not con- 
stant but vary from time to time. This 
especially is noticeable when two or 
more waters are mixed in varying pro- 
portions. Mechanical treating devices do 
not proportion chemicals to water pre- 
cisely and frequently need adjustment. 
The need for these changes can best be 
determined by analysis of the raw and 
treated waters. Samples for analysis 
should be obtained regularly at selected 
key spots in the treating system. Ana- 
lyses to determine pH value, aikalinity, 
and carbonate stability should be made 
at least daily, and determinations of 
dissolved oxygen, free carbon dioxide, 
and hydrogen sulfide should be made at 
regular but less frequent intervals, de- 
pending on the extent to which condi- 
tions vary. Total and dissolved iron 
should be determined occasionally. 
When steel pipe is used in the distribu- 
tion system, it is well to make compari- 
sons between the iron content of the 
water at the treating plant and at some 
of the input wells most distant from the 
plant, as the increase in iron content of 
the water is one indication of the amount 
of corrosion occurring in the system. lf 
the water is chlorinated, daily residual- 
chlorine determinations should be made, 
so that the chlorine residual may be 
maintained at the desired level. Methods 
of water analysis accurate enough for 
control work are simple enough for use 
by plant operators after a short training 
or instruction period. Many laboratory 
supply houses and some commercial ana- 
lytical laboratories market kits designed 
for field water analysis, which contain 
equipment and reagents necessary for 
the tests. In a large company, periodic 
checks of the accuracy of the tests per- 
formed by plant operators may be made 
by company engineers or chemists. Small 
Companies may employ the services of 
commercial analytical laboratories to 
recommend methods of treatment and 
analysis and to check periodically the re- 
sults of tests made by the plant op- 
erator. 

(5) In designing an open-type water- 
conditioning system, careful considera- 
tion should be given to the use and de- 
sign of baffles in sedimentation ponds 
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THE EASIEST WAY TO MAKE ENDS MEET 


VICTAULIC COUPLINGS FOR LOCK-TIGHT LEAK-PROOF 
CONNECTIONS AT EVERY JOINT UNDER PRESSURE, STRAIN 
OR VACUUM, ARE ONLY PART OF THE COMPLETE, MODERN 
VICTAULIC4-STAR DXISXN METHOD OF PIPING. 
YOU ARE ASSURED FAST, EFFICIENT, STREAMLINED 

CONSTRUCTION THAT SAVES $§§S$ with: VICTAULIC 
FULLFLOW TEES _JeLgows OB anv ALL TYPES oF 

FITTINGS } / A) ALL WIDELY ADAPTABLE AND EASY-TO 
INSTALL: PLUS CONVENIENT, PORTABLE VIC-GROOVER 
TOOLS FOR GROOVING STANDARD PIPE ENDS WITH 

SPEED AND EASE; AND QUICK, HANDY ROUST-A-BOUT 
COUPLINGS S FOR PLAIN END PIPE AND ALL= 
AROUND VERSATILITY! MAKE SURE YOUR NEXT 


JOB IS ALL VICTAULIC! PROMPT AVAILABILITY 
FROM LOCAL DISTRIBUTOR STOCKS COAST-TO-COAST. 
Write today for Victaulic Catalog-Manuals Nos. 44-8G 


1? ODS & 


Fe victautic couruincs = FR victauuc Futt-Fow Fittincs AK vic-croover toors FY ROUST.A-BOUT COUPLINGS 
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SINCE 1925 THE EASIEST WAY TO MAKE ENDS MEET 
Bas SF SDP RE = 


VICTAULIC COMPANY OF AMERICA: P.O. Box 509- ELIZABETH, N. J. 


Office and Plant: -1100 Morris Ave., Union, N. J. * Telephone Elizabeth 4-2141 


West Coast: Victaulic Inc., 2330 East 8th St., Los Angeles 21 * Canada: Victaulic Co. of Canada Ltd. 
406 Hopewell Ave., Toronto 10 + Export: Pipe Couplings, Inc., 30 Rockefeller Plaza, N. Y. 20, N. Y 


COPYRIGHT 1953. BY VICTAULIC CO FAM 
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A 
BUILDS FINE 


SPECIALIZED MARINE 
EQUIPMENT FOR THE 
PETROLEUM INDUSTRY 







Submersible 
drilling barges 


Tugs 











Boiler and 
compressor barges 


Water, oil, and 
supply barges 





Submersible well- 
servicing barges 


Drydock for fast 
haul-out and repair 
of marine drilling 
equipment 








located 


Levingston is 
veniently with respect to marine drilling 
operations on the Gulf Coast, but here 
you will find marine engineers and 


not only con- 


constructors who understand the lan- 
guage of oil operators. Bring your 
marine petroleum equipment problems 
to Levingston first for a quick eco- 
nomical solution. 


Orange, Texas 
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and tanks, so that the water is detained 
long enough for complete coagulation 
and sedimentation. A large tank or pond 
without baffles does not have the efficient 
operation of a smaller tank or pond with 
judiciously placed baffles. Some opera- 
tors overestimate the detention time of 
sedimentation ponds and tanks. In a 
large pond without baffles the incoming 
water frequently flows directly to the 
outlet leaving most of the water in the 
pond stagnant. As a result, light solids 
do not settle out but are carried over 
to the filters and overload them. Chan- 
neling of water through a pond may be 
observed by adding a small amount of 
water-soluble dye at the inlet to the 
pond. A combination aeration-sedimen- 
tation pond with well-designed baffles 
is shown in Fig. 9. The wooden baffles 
prevent direct movement of the water 
from one end of the pond to the other, 
allowing more time for sedimentation. 

(6) Frequently too little significance 
is attached to the possibility of the 
presence of organic matter and its effect 
in plugging the sand face or pores. 
Sometimes it mistakenly is assumed that 
there is little likelihood of organic mat- 
ter living in brines. In certain instances 
organic matter in injection waters was 
not recognized until an algal scum 
formed on sedimentation and storage 
pond surfaces or until injection rates 
decreased or injection pressures in- 
creased because of the plugging of the 
sand face by organic matter. In such in- 
stances, it usually is necessary to add 
concentrated doses of chlorine or copper 
sulfate to the sedimentation ponds or in- 
ject it into water-input wells. This 
remedial action usually causes large 
quantities of scum to accumulate in 
ponds or input wells, overloading the 
filters, or necessitating the back-wash- 
ing of input wells. High cencentrations 
of chlorine also are corrosive to metallic 
equipment. Occasional examinations 
should be made to detect the presence of 
organic matter before such extreme 
measures are necessary. 

(7) A wide field for research exists in 
the study of the relative importance of 
the basic causes of corrosion of metallic 
equipment in water flooding and of 
means of minimizing that corrosion. The 
Bureau of Mines is studying the cor- 
rosion to metals by water containing dis- 
solved oxygen, free carbon dioxide, and 
hydrogen sulfide in varying concentra- 
tions of each gas or varying ratios of one 
gas to the other, where all other con- 
trollable factors influencing corrosion 
are maintained constant. This study is 
planned to supplement data obtained in 
the field study and provide information 
on the corrosiveness of the dissolved 
gases at concentrations encountered un- 
der actual field conditions. This informa- 
tion is not now available in the technical 
literature. The study will be extended 
to include the effects of experimental 
methods of water conditioning not now 
in general practice. Any research lead- 
ing to the design of water-conditioning 
equipment and methods more simple, 
efficient, or economical than those now 
used will be a very worth-while contri- 
bution toward the more efficient recovery 
of petroleum by fluid injection. 
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1, DEVELOPMENT PATTERN ON QUINDUNO FIELD. 


Quinduno Field in Anadarko Basin 


In the Texas Panhandle it may be possible to develop 
a field like or greater than Oklahoma's Elk City 


R scent discovery made in southern 
Roberts County, Texas, by Gulf Oil Cor- 
poration has added additional oil and 
gas potentialities to the south flank of 
the Anadarko Basin in the Texas Pan- 


‘handle. Reference has been made to the 


similarity of the Quinduno field to the 
Elk City field in Beckham and Washita 
counties, Oklahoma, as both have found 
oil and gas in the “granite wash”-gray- 
wacke formation of Pennsylvanian age 
and both fields are approximately the 
same distance from the axis of the 
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C. C. HEMSELL 


Wichita-Amarillo uplift. There is also 
some evidence of faulting between these 
fields and the Wichita-Amarillo uplift. 
The Elk City field is productive from 
graywacke of probable Missourian age 
at depths between 9400 and 11,000 ft. 
One well drilled in the Quinduno field, 
Gulf Oil Corporation’s No. 1 Haggard, 
found evidence of oil and gas on drill- 
stem tests in “granite-wash”-graywacke 
formation of probable Missourian and 


EXCLUSIVE 


Des Moines of Pennsylvanian age be- 
tween depths of 6700 and 9372 ft. This 
well was finally completed in granit 
wash of Missourian age at 6736 to 6740 
ft. (Fig. 1.) The graywacke has not 
proved to be as prolific in the Quinduno 
field as that of the Elk City field, but 
further development may prove it to be 
greater. 

The name Quinduno was derived from 
the Latin words — quin duno — one in 
five. In the drilling of the initial deep 
test, the Gulf No. 1 Haggard, five dif 
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DOLOFRAC is exciting news! 


Oil men are honestly excited about NEW 
WESTERN DOLOFRAC. They’re excited be- 
cause Western Dolofrac is showing excellent 
results in obtaining production increases from 
dolomitic, limestone, and siliceous pays. 
Here’s the story — Dolofrac treatments have 
brought SUBSTANTIAL production increases 
in EVERY WELL that had the potential 
capacity to produce at a higher rate. 


Here’s DOLOFRAC’S success formula! 


Western Dolofrac is a viscous acid treating 
solution designed by Western research. It 
contains a strong acid solution, a gelling 
agent, internal breaker, inhibitor, demulsi- 
fying and other chemicals and a metered 
amount of sand particles. Western Dolofrac 
applies two actions that have been most suc- 
cessful in treating formations of this type — 
MECHANICAL FRACTURING and CHEMICAL 
REACTION. By COMBINING these two 
actions — DOLOFRAC has MULTIPLIED their 
effectiveness. 





DOLOFRAC works for you four ways! 


Each WESTERN DOLOFRAC treatment works 
four ways on =e "2255 stubborn, 
low-permeability, |° sandy, limey 
or dolomitic pays: E=zamsses (1) Dolofrac 
FRACTURES formations enlarg- 
ing existing drainage channels 


and creating new ones. 
(2) Dolofrac DISSOLVES linestone and dolo- 











mite through ACID REACTION. Dolofrac’s acid 
reaction has the added advantage of being 
RETARDED since acid will not react with 
formation rock until gel breaks. This means 
deeper penetration with LIVE ACID ACTION. 
(3) Dolofrac SCRUBS fracture 
surfaces by the abrasive action 
of its sand load cleaning 
them of flow-slowing foreign materials 
and secondary deposits. (4) 
Western Dolofrac by sand grain 
deposit PROPS open flow chan- 
nels greatly increasing formation permeability. 








~ Western DOLOFRAC is versatile! 


Dolofrac is being used very successfully in 
treatment of many low-permeability and low- 
solubility pay zones which differ widely in 
physical properties and characteristics. West- 
ern Dolofrac has been highly successful in 
COMPLETION treatments for new wells and 
in REWORK programs for old wells. And one 
of Dolofrac’s major applications has been in 
stimulating GAS WELL PRODUCTION. 


WESTERN REPRESENTATIVES WILL BE 
PLEASED TO SHOW YOU ACTUAL CASE 
HISTORIES OF WHAT DOLOFRAC HAS 
DONE IN MANY FORMATIONS VARYING 
WIDELY IN CHEMICAL AND PHYSICAL 
PROPERTIES. 
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DOLOFRAC gives extra protection! 


Western Dolofrac treatments HAVE NO 
harmful “side effects.” This is because: (1) 
Dolofrac contains an INTERNAL BREAKER 


| which assures breakout independent of other 
breaking actions such as acid reaction, etc. (2) 
Dolofrac WILL NOT form harmful emulsions 
with crude oil. It contains a DEMULSIFYING 
chemical to prevent formation of damaging 
emulsions which cause slow cleanup. 






CONTACT YOUR NEAREST 
WESTERN REPRESENTATIVE — 
NOW — FOR FULL DETAILS 
ABOUT WESTERN DOLOFRAC 
OR WRITE DIRECTLY TO THE 
WESTERN COMPANY, BOX 310, 
MIDLAND, TEXAS 












General Offices, Box 310, Midland, Texas 


Odessa Hobbs, N. M. Borger 
Midland Levelland Guymon, Okla. 
Snyder Seagraves Ulysses, Kan. 
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Clenon C. Hemsell is division geolo- 
gist for Cabot Carbon Company at 
9 Pampa, Texas. 
A graduate of 
Southern Meth- 
odist University, 
Hemsell was 
district geolo- 
gist for Colum- 
bian Fuel Cor- 
poration at 
Amarillo, Texas, 
for eight years 
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with the gas engineering committee 
working on method for prorating gas 
production from the Kansas Hugoton 
field. He assisted in geological work in 
West Virginia, Kentucky, and New York. 
He is former geologist for Shamrock Oil 
and Gas Corporation at Amarillo, man- 
ager of natural gas division of J. M. 
Huber Corporation at Borger, and is a 
member of the American Association of 
Petroleum Geologists. 














ferent zones gave evidence on drillstem 
tests of five potential oil or gas zones. 
Before the No. 1 Haggard well was com- 


pleted, a stratigraphic hole drilled by 


Gulf was deepened from approximately 
3990 to 4037 ft and completed in the 
Wolfcamp dolomite of Permian age. 
During a 24 hour test the No. 2 Hag- 
gard well flowed 338 bbl of oil and 5,- 


750,000 cu ft of gas 


At the present time Gulf has com- 
pleted 9 wells in the Wolfcamp and 
one in the Pennsylvanian graywacke. 
Two additional wells are being drilled 
to test the Pennsylvanian graywacke be- 
low 7000 ft. Shamrock Oil and Gas Cor- 
poration has completed 4 wells in the 
Wolfcamp dolomite. Phillips Petroleum 
Company has completed one well in 
same formation. Sinclair completed one. 

It is evident that the Quinduno field 
is a prominent structural feature sep- 
arated from the Amarillo field, or Ama- 
rillo uplift, by either a synclinal trough 
or fault en’ echelon to the Amarillo up- 
lift. Three wells have been drilled to 
sufficient depths to find the lower Doug- 
las formation, probable Tonkawa, which 
reflects structural folding of the upper 
and middle Pennsylvanian formations. 
It is evident, however, from these three 
wells that structural folding of the upper 
and probably middle Pennsylvanian for- 
mations occurred prior to folding of the 





Wolfcamp, or folding and tilting o. 
curred after Permian deposition, shif. 
ing the apex of the Wolfcamp structure 
north and east of the basement folding, 

The different ages of Pennsylvanian 
formations that might be present in the 
Quinduno area are going to be difficul 
to determine due to the nearness to the 
Amarillo uplift and the presence of 
granite wash and detrital material de. 
posited adjacent to the Amarillo uplift, 
(Fig. 2) Pre-Pennsylvanian formations 
that might be present in the Quinduno 
area are also questionable. It is reason. 
able, however, to expect these forma. 
tions to be present. Truncation of pre. 
Pennsylvanian beds is known to be pres. 
ent approximately six miles southwest of 
the Quinduno field and along the north 
flank of the Amarillo uplift as some of 
these formations were present in Phil. 
lips Petroleum Company’s Nos. 1 Jenkie. 
Campbell, and Hobart wells. 

These three wells found the Missis. 
sippian rocks to be completely eroded. 
The No. 1 Jenkie well found Viola to 
underlie immediately the Pennsylvanian 
graywacke. One-half mile south, detrital 
Viola and Simpson were found to under- 
lie granite wash. The No. 1 Hobart well 
drilled approximately one-half mile 





FIG. 2. GELOGICAL SECTION SHOWING PENETRATION OF VARIOUS WELLS. 
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when you use Republic 3-Dimension Metallurgical Service 


Fuzzy production problems shape up nice and square when the Republic 
Field Metallurgist and the Republic Mill Metallurgist and the Republic 
Laboratory Metallurgist all put to work their combined knowledge of alloy 
steels and heat-treatment and machining. Scores of Republic customers are 
making better products at greater rates and lower cost because they called ina 
Republic Field Metallurgist. It may be an idea you could use to your benefit! 





REPUBLIC STEEL 
CORPORATION 


Alloy Steel Divisione Massillon, Ohio 
GENERAL a CLEVELAND 1, OHIO 


xport Department: 
Chrysler Balidine, New York 17,N. Y. 
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INCREASE PRODUCTION 
Clean Out Better With 





Pump O. D. sizes are: 
2%, 3, 3%, 4%, S, 5% 
and 7 inches. 20, 25 and 
30 ft. length. Strong bail 
welded to heavy seam- 
less steel tube. Heavy 
grooved plunger assures 
liquid seal. Wire line di- 
rect connected to plunger 
for great suction. 


MILLER BAILERS 
Bailer O. D. sizes are: 
3,3%2,4%,5 and 5% 
inches. 20, 25 and 30 ft. 
length. 


Miller Sand Pump Co. 


General Office Box 4516 
1524 SE 29th St. 


OKLAHOMA CITY 9, OKLA. 
EXPORT OFFICE 
30 Rockefeller Plaza 
_ NEW YORK CITY 20, N. Y. 


See Composite Catalogue 
Page 3433 
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PARELEX 


f ELECTRIC 
HEATERS 








Bottom hole, tub- 
ing and flowline 
heaters for par- 
affin and heavy 
crude. 


Write for details 


Parelex Corporation 


Dept. B., P. O. Box 522 
Houston 1, Texas 
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FIG. 3. GEOLOGICAL SECTIONS. 


south of the Campbell well found Simp- 
son to underlie granite wash. The Ho- 
bart well was completed as a gas dis- 
tillate well in granite wash at a depth 
of 8355 to 8360 ft. 

Cities Service Oil Company completed 
a well 13 miles west of the Quinduno 
field at a depth of 11,758 ft and found 
1725 ft of Mississippian rocks including 
Chester and Meramec, 260 ft of Hunton, 
455 ft of Viola, and 245 ft of Simpson 
to overlie Ellenberger dolomite. 


Stratigraphy of Field 
The Wolfcamp penetrated in this field 
is represented by 125 to 165 ft of brown 
dolomite and approximately 1700 ft of 
very porous, fossiliferous, limestone, 
Oil found in the Wolfcamp has been 


confined to the upper 163 ft of this for- | 


mation. (Fig. 3.) 
Cores taken from the upper Wolf- 
camp give evidence of shale partings 


in the upper Wolfcamp and drillstem | 


tests made in this interval give evidence 
of three different zones or facies in the 
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Wolfcamp “pay zone.” The upper zone 
has been proved, so far, to contain only 
gas. Both oil and gas are present in the 
second and third zones. Later develop. 
ment may prove that oil is present in the 
upper part of the Wolfcamp. Shamrock 
No. 2 Maddox well, however, in the 
southeastern part of the field and the 
lowest well structurally, has found oj] 
present in the second zone. 

Further evidence of various zones in 
the upper Wolfcamp is the known pres. 
ence of gas, and oil or salt water, sepa. 
rated by green and gray shale or cherty 
dolomite. At the present time a definite 
water table cannot be determined. Salt 
water has been encountered between 
994 and 1028 ft, sub-sea datum, in all 
three zones as shown on drillstem tests, 

Reservoir pressure in the upper Wolf. 
camp is approximately 1000 psi. Pres. 
sures found in the Pennsylvanian gray. 
wacke vary from 2100 psi at 6718 ft to 
2750 psi at 8120 ft. 

Probable extent of the Quinduno field 
is undetermined at this time, both as 
to the Wolfcamp and Pennsylvanian 
“granite wash” and the pre-Pennsyl- 
vanian beds. Faulting is known to be 
present along the axis of the Amarillo 
uplift as well as on the north flank. 
Faulting is known to be present on the 
north flank of the Wichita mountains in 
western Oklahoma en’ echelon to the 
Wichita Mountains. The Wolfcamp and 
granite wash offer excellent reservoir 
rocks from the Elk City field to the 
Quinduno field and westward to Hartley 
County, Texas. eet 








DON’T MISS THE PAY! 


Check Your Cores and Cuttings 
IN THE 


R VEL Geological 
a RULO) 4O).16 0) J = 


* Maximum Fluorescence in Oil 


* Narrow Band Filter shows less Mineral 
Fluorescence 


* The only Fluoroscope with built-in 
converter to permit operation 
from 6 Volt Dry Battery, or 
6 Volt Automobile Battery 
as well as 110-125 Volts AC or DC 


OTHER MODELS TO CHOOSE FROM 


ARVEL INDUSTRIES 


ARTHUR H. MESSERSMITH, Owner 
P.O. Box 3133 Phone 3-5021 
WICHITA FALLS, TEXAS 
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_ ORBIT 
VALVES 


HERE’S WHY ORBIT VALVES ARE 
ESPECIALLY SUITED FOR LPG SERVICE 








Figure LP201 -3 


2-in. Size 


ORBIT Forged Steel LPG 


VALVES are available in sizes: 1”, 
1/2”, 2”, 21/2”, 3” and 4”, ASA Ratings 
beginning at 150 Ib., to and including 
2500 Ib. with Flanged and Screw Ends. 


Maximum Rated Working Temperature of 
these valves is 250° Fahrenheit. 


ORBIT Forged Steel VALVES are carried in ® There is only 
stock by many supply stores. one ORE 


a as © 
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~ ORBIT VALVE COMPANY 


P. O. BOX 699 TULSA, OKLA. 


BRANCHES 


HOUSTON, TEXAS ODESSA, TEXAS CASPER, WYOMING 
407 Velasco 402 West County Road 1740 E. Yellowstone 


(Servicing the Gulf Coast) (Serving West Texas) (Serving the Rocky Mountain States 
and Canada) 
















Portable air-drilling machine on location. Elimination of water and water-hauling 
equipment, plus the speed of ‘‘setting-up’’ and ‘‘moving-out’’ are major advantages 
of air drilling. Entire operational crew consists of two men. 


Drilling Shot Holes With Air 


Water supply is always a problem to exploration 


operators and desired operational require- 


ments are mobility of equipment and low costs 


H. A. WINTER, JR. 


Comrncsszp air as a circulating medi- 
um for drilling has become an accepted 
practice throughout the oil industry. 


The ever increasing use of compressed . 


air as a means of transmitting energy 
has resulted in improved equipment and 
methods. These advances have made 
possible the practical application of air 
to drilling problems to the extent the 
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use of air in exploratory shot hole drill- 
ing is becoming more and more wide- 
spread. 

Adaptation of compressed air to seis- 
mic shot hole drilling operations must 
be made giving consideration to the 
normal conditions and problems en- 
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P 306. 


countered in major areas of exploration, 
These are the common problems of the 
nature of the terrain, water availability. 
types of formations to be drilled, tem. 
perature conditions, and average depth 
of holes. Having considered these prob. 
lems of operation, it is necessary that 
equipment be developed that will dri] 
the required holes in the most efficient 
manner and at the lowest cost. 





Saves Need of Water 


It was assumed that the basic reason 
for using compressed air in drilling js 
to reduce overall cost of operation. Chief 
advantage in using compressed air js 
that the need of water is thereby elimi- 
nated. Immediately this results in an 
operational cost savings in that auxil- 
iary equipment to haul water is not 
needed. This means original equipment 
cost is reduced and the cost of operation 
of these units over what are often long, 
tortuous water hauls is eliminated. 

In order, then, to take full advantage 
of the use of air the ideal piece of equip. 
ment would be one that could be 
mounted completely on a single truck 
chassis, which would contain the entire 
drilling mechanism including a source 
of compressed air. All these advantages 
have been successfully incorporated in 
a special unit.? 

This rig consists basically of the con- 
ventional shot hole drilling machine the 
same as those being used on mud drill- 
ing operations except that the standard 
mud pump is replaced by a unitized air 
compressor assembly. This assembly 
consists of the air compressor itself plus 
a necessary cooling system, lubrication 
system, and gear box drive unit. The 
compressor is a compact rotary sliding 
vane type unit, liquid cooled, that is 
capable of producing from 400 to 600 
cu ft per minute depending upon the 
speed of rotation. The maximum pres- 
sure rating of the compressor is 65 psi; 
however, normal operating pressures 
range between 15 and 25 psi. The unit is 
driven by the same shaft that would 
ordinarily power the mud pump and the 
entire control mechanism is the same as 
is used on the conventional. model.? The 
compressed air type unit can be in- 
stalled on any standard rig? in the field, 
and if it is necessary to revert to a mud 
drilling operation the pump can be in- 

i“Air Blast” Portadrill manufactured by the 


Winter Weiss Company, 2201 Blake Street, Den- 
ver, Colorado. 
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VISIT THE HYATT DISPLAY, 


General Motors Building 


WATE ROLLER BEARINGS 


To obtain more information on products advertised see page E-55 B-77 





When the pumping unit stops, so does 
production—and every hour of down time sends 
costs soaring. That’s why dependable Hyatt 


Roller Bearings have long been foremost in the 





oil field—preferred by equipment builders and 
buyers throughout the industry. They know that 
with Hyatts “built in,” pumping units, 
drawworks, rotaries, blocks, engines—all types 
of field equipment will “stand up” for months 
even years—of continuous operation. Hyatt 


Roller Bearings are performance-proved to 





last longer at peak operating efficiency, 





reducing costs as they reduce friction. 
Whatever the radial load problem, there’s a 
Hyatt bearing to best fit the application—for 


Hyatt offers the most complete line of radial 





roller bearings available anywhere. Hyatt 





Bearings Division, General Motors Corporation 


Harrison, New Jersey. 























Air-drilling rig in traveling position has a 9 ft 6 in. clearance. The compact 
single unit rig includes facilities for carrying drill pipe. 


terchanged with the air unit to restore 
the rig to a conventional mud circu- 
lating unit.? 

The pilot model of the compressed air 
type rig was placed into field operation 
early in 1950, and after several months 
of testing and experimentation it was 


2Portadrill. 


All drilling operations, including motor and compressor speed, 


In drilling position, it is equipped with 22 ft mast and 
16 ft kelly bar. Entire operation is through a split 


shaft power take-off from truck engine. 


proved that the design was practicable 
and that its use would be accepted in the 
field. Minor modifications to the design 
were made to increase the unit’s adapt- 
ability to field conditions and since that 
time the use of the equipment has been 
proved in many different locations. 

In one particular southwest area the 
rig has been averaging from 10,000 to 


15,000 ft of drilling per month on a 
single 10-hour shift operation. This is 
about 50 per cent more footage drilled 
than is usual in the same area, and the 
cost of operation shows considerable 
reduction due to the elimination of the 
water problem. 

Maintenance and repairs to the air 
type rig are low. Chief savings result 


Cuttings are blown out of hole at an extremely high velocity. A 
clean hole is maintained at all times. Setting up the drill requires 
little preparation and drilling can commence as soon as mast is 
raised and bit attached. 


are controlled from operational panel at left. A safety feature is 
patented break-out tongs, above rotary table, which swing out of 
way when not in use and break joints in a matter of seconds. 
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MANUFACTURERS 


Rotary Tool Joints 
Paraffin Bits 

Tool Boxes 

Tool Houses 

Universal Friction 
Catheads 

Drill Collars 
Compounding Valves 
Sucker Rod Couplings 
Boltless Hose Couplings 


F 50 YEARS EXPERIENCE has 


provided us the key to leadership in designing 
and manufacturing qvality oil field equipment! 


ARE YOU taking full advantage of the 
many American Iron Products listed below— 
so widely used throughout the world to 
increase drilling and production efficiency? 


@ Standpipe and @ Slush Pump 
Manifold Fittings Valves and Seats 
Hex and Square Kellys Industrial and Refining 


Wall Hooks Valves and Seats 
Releasing and Circulating Valve Seat Pullers 


Overshots 

Control Head Packers Slush Pump Release 
Paraffin Scrapers Valves 

Lifting Plugs Milling Shoes 
Lifting Substitutes Fishing Taps 
Rotary Substitutes Casing Wagons 
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Cal 


OF DRILLING EQUIPMENT * PRODUCTION EQUIPMENT ¢ FISHING TOOLS * PUMP SPECIALTIES 














from the extremely low cost of main- 
tenance of the rotary compressor, and 
over a year’s operation it is unusual that 
more than $5 to $10 is spent in servicing 
the air compressor unit. Further savings 
result from the fact that the air line 
does not contain any abrasive materials, 
which results in longer rotary hose life 
and less wear on the swivel and swivel 
packing. 

To say that air drilling answers all 
seismic drilling problems would be a 
completely false statement. The adap- 
ability of air drilling depends very 
largely upon the nature of the forma- 
tions encountered. 

Probably the best broad statement as 
to where air can be used successfully is 


to say that air may be used anywhere 
when the formation is tight enough, so 
that it will stand as an open hole and 
dry enough, and of such a consistency 
that a bit can cut the formation into 
small particles that can be blown out of 
the hole. 

Moisture probably has more to do 
with the formation condition insofar as 
air is concerned than any other single 
factor. Many damp formations can be 
drilled satisfactorily and also some wet 
formations. Many times, however, a very 
sticky formation will cause the cuttings 
to ball up in the hole, which will pre- 
vent the free cleaning of the hole by the 
air stream. In some cases higher pres- 
sure air is desirable and this problem 












Complete trailer mounting pro- 
vides ease of getting the Swivel 
to the job. The use of self-seal- 
ing couplings insures ease of 
setting up Swivel. Direction of 
rotation, speed and torque are 
easily controlled by the opera- 
tor from the control box. Swiv- 
eling hose connection eliminates 
any possibility of contaminating 
the Swivel because it is a separ- 
ate, easily installed unit located 
below the rotating unit. 


Eliminates Fire Hazard 


Locating the trailer-mounted prime mover unit, 
which is equipped with spark-proof ignition and 
exhaust, at a safe distance from the well prevents all 
danger of fire hazard. 


BOWEN POWERED SWIVELS 


are used for all types of light and medium rotary operations because they elimi- 


nate the necessity of moving in Kellys, rotary tables or other heavy equipment 


for light or medium short-time rotary work and because they eliminate the 


inefficiency and even danger of rotating strings by hand. Bowen Powered | 
Swivels are sensitive enough for small torque operations like cutting with | 


macaroni or sucker rods, yet sufficiently rugged to do clean-out and milling jobs. 
They are available in two types for light-duty operations and medium-duty 


rotary work. 


Write for descriptive literature! 


sRBOWE 





To obtain more information on products advertised see page E-55 


MAIN OFFICE AND PLANT: 
11008 SOUTH NORWALK BOULEVARD 
SANTA FE SPRINGS, CALIFORNIA 
EXPORT OFFICE: 
30 ROCKEFELLER PLAZA 
NEW YORK CITY, NEW YORE 
EXPORT REPRESENTATIVE: VAL. R. WITTICH. JR. 
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is being overcome in some instances by 
the use of large auxiliary compressors 
that have sufficient volume capacity as 
well as a higher pressure rating. 

Generally speaking, there is a saving 
in bit cost when using air as the cir. 
culatory medium for drilling. This can 
be explained by the fact that there js 
no reeirculation of cuttings and the fact 
that the bottom of the hole is practically 
clean at all times. Therefore, whep 
using air, the bit comes in contact with 
the formation only once and the abrasive 
materials do not have a further oppor. 
tunity to come in contact with the bit to 
cause additional wear. The type of bit 
used is essentially the same as that used 
on conventional operations with some 
slight deviations in some cases to con- 
trol cutting size. 

In many operations it is desirable that 
cuttings can be examined in order to 
determine formation characteristics, 
When drilling with air, samples of the 
formation in their original state can be 
obtained continuously. This is not as 
valuable in shot hole drilling as in other 
types of work, but proves to be ex- 
tremely desirable in many phases of 
mineral exploration. 

One advantage of the use of ai in 
shot hole drilling is the increased ease 
and efficiency of operation during the 
winter months in the northern areas. 
Freezing of water supplies, and freezing 
of water in water trucks, mud pumps, 
and in and around the drill are hind- 
rances to efficient operation that result 
in extremely high costs to operators in 
northern states and Canada. Where air 
can be used to drill the formations these 
problems are all eliminated. 

Air Drilling in Winter 

One of the basic reasons for greater 
possible footage records using air is the 
fact that setting up time is reduced to an 
absolute minimum. It is not necessary to 
provide for a slush pit nor to take the 
required time to fill the slush pit, mix 
mud, and start circulation. Setting up 
time, therefore, is reduced to a matter 
of a very few minutes and only amounts 
to that time necessary to raise the mast, 
level the rig, and to put a bit on to be- 
gin drilling. Coming out of the hole is 
clean and fast. The air rig can be set up 
rapidly and actual drilling at another 
shot point can commence in a short 
space of time. 

Another important advantage of air 
drilling is realized when drilling in 
areas in which blind holes are common. 
Loss of circulation is no problem when 
drilling with air and it is not important 
if there are no returns, providing the 
hole is kept clean. 

Air drilling is now beyond the experi- 
mental stage. It must be repeated, how- 
ever, that air is by no means the solu- 
tion to every seismic shot hole drilling 
problem. When used in the right ap- 
plication, and under the correct condi- 
tions, the air drilling method can solve 
many difficult drilling problems. In 
addition it effects more than consider- 
able savings in original equipment cost, 
in maintenance and operational costs, 
and in a_ longer equipment life 
expectancy. eke 
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FIG. 1. Photo of heating and ‘ 
drainage apparatus. 
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FIG. 2. Schematic drawing of apparatus shown in Fig. 1. 








Foreword 


Expeanmnrs described in this report 
supplement earlier laboratory drainage 
tests! in which data were obtained on 
gravitational drainage of heavy oil from 
unconsolidated sands and on the effect 
of heat upon additional oil recovery 
after no more oil drained from the sand 
under the influence of gravity. In these 
tests heat was applied in a tunnel? (Fig. 
1) at the bottom of a packed-sand body 
about 3 ft square and 1 ft thick. The 
heat flowed radially from the tunnel 
wall into the sand. After the tests were 
completed the sand was cored, and seg- 
ments of the cores from around the im- 
mediate vicinity of the tunnel were 
found to be caked with altered oil to a 
epth of 1 in. As a result, a series of fol- 
low-up experiments, using sand-packed 
columns, was conducted to ascertain the 
extent of caking and its influence on the 
drainage of oil and to obtain additional 
information regarding the effect of heat 
on gravity drainage. Data also were ob- 
tained on the effect of such factors as the 
viscosity of the oil, interstitial water, 
grain size, and sand thickness on the 
gravity drainage of oil from  sand- 
packed columns. 
Reservoir performance data from 
fields in the United States and South 


Factors That Influence Gravity Drainage 


A better understanding of the mechanics of a producing reservoir 
will enable an increase in the ultimate recovery to be obtained 


R. V. HIGGINS 
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America were studied to ascertain if the 
factors that influence gravity drainage 
in the laboratory also will influence 
drainage in a comparable manner in the 
reservoir. The results of the analysis of 
the field data and some of the pertinent 
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information pertaining to the reservoir 
are presented in a section of the report 


Apparatus and Procedure 


Fig. 1 shows the apparatus used in the 
first set of experiments for obtaining 
data on the effect of heat, oil viscosity 
grain size, and interstitial water on th: 
gravity drainage of oil. A schemati 
drawing of the apparatus is shown i 
Fig. 2. The column is a brass pipe 8 in 
long and 11% in. in diameter having a 
wire screen soldered to the lower end 
and a perforated plate at the upper end 
The pipe is screwed into a 2 by 1% by 
2-in. brass tee, fitted with a bottom drain 
A thermostatically controlled electric 
heater, extending nearly the full length 
of the tee, maintained the temperatur« 
at the lower end of the column at the de 
sired level. A thermometer was inserted 
through an opening in the plug in on 
end of the tee to check the operation of 
the thermostat. The temperature at th: 
upper end of the column was measured 
by means of a thermocouple inserted 
through a pipe reducer screwed to th 
upper end of the pipe. 

In the first experiment the column 
was packed with a coarse-grained quartz 
sand to which had been added enough 
crude oil from the Kern River field, 
California, to fill completely the pores of 
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FIG. 3. Graph of cumulative recovery of oil at 
different temperatures for experiment 1. 
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FIG. 4. Graph of cumulative recovery of oil at different 


temperatures for experiments 2 and 3. 


the sand when the sand and oil mixture 
was tamped firmly in the pipe. The 
gravity of the oil was 13.1 deg API (sp 
gr, 0.978), having a viscosity of 2988 
centipoises at 84 F. The porosity of the 
sand was calculated to be 42 per cent. 
A screen analysis of the sand is given 
in Table 1. 

After the column was packed, tightly, 


TABLE 1. Screen analysis of 
coarse-grain sand. 





Per cent by weight 


Screen, meshes to inch retained on screen 


20 34.4 
48 51.3 
100 12.9 
200 1.2 
Through 200 2 
100.0 
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the perforated cover was screwed into 
its upper end. The assembly then was 
supported at an angle of 45 deg as shown 
in Fig. 1. After drainage at room tem- 
perature was completed, the tempera- 
ture of the outlet sand face was raised to 
120 F. The heat flowed about linearly 
from the outlet face to the upper or inlet 
end of the tube. The daily additional 
drainage resulting from the increased 
temperature was recorded, and when 
drainage ceased, the temperature was 
increased 50 F. Additional 50 deg in- 
creases of temperature were added after 
each cessation of drainage until the 
temperature was 370 F. 

In experiment 2 a similar test was run 
at the foregoing temperatures, using a 
fine-grain sand saturated with a crude 
oil from the Cuyama field, California. 


The gravity of the oil was 35.2 deg AP] 
(sp gr, 0.849), having a viscosity of 7 
centipoises at 77 F, The porosity of the 
sand was calculated to be 38 per cent, A 
screen analysis of the sand is shown jp 


Table 2. 








— 


TABLE 2. Screen onelyels of 
fine-grain sand. 





Per cent by weight 


Screen, meshes to inch retained on screen 


48 0.0 
100 90.2 
200 8.4 
Through 200 1.4 


_100.0 


In five subsequent tests at the same 
temperatures, the five individual sand 
samples were saturated* with 25 per 
cent interstitial water and 75 per cent 
oil. These tests were run on: (1) Fine 
sand and viscous oil, (2) coarse sand 
and viscous oil, (3) fine sand and light. 
gravity oil, (4) coarse sand and light. 
gravity oil, and (5) fine sand and light. 
gravity oil. The accumulated drainage at 
the different temperatures for each of 
the seven experiments is given in Table 
3, Columns 7 to 13, inclusive. 

The only experiment in which any ap- 
preciable amount of water drained from 
the sand tube was No. 4. The water 
drainage during this run was 5.6 per 
cent of the water in place. 

Data for experiments 1, 2, and 3 are 
are shown graphically in Figs. 3 and 4, 
The temperatures at the upper end and 
at the outlet face are shown for each in- 
crease of temperature. The length of 
time required for complete drainage at 
each temperature increase is represented 
by the lengths of the horizontal parts 
of the graph. The cumulative drainage 
at each temperature, expressed as the 
percentage of original oil in place, is 
the ordinate. 

It was assumed originally that the 
pore’ space formerly occupied by oil 
would be replaced with enough air, after 
drainage at room temperature, and 
would allow additional air under a low 
pressure to flow through the pores with- 
out “dragging” any oil with it. Also it 
was assumed that the effective permea- 
bility to air would increase as a result 
of drainage during each succeeding 
period of increased temperature until 
the temperature was reached at which 
the caking would start and cause the ef- 
fective permeability to air to be de 
creased. Accordingly it was assumed 
further that the degree of change in ef- 
fective permeability would provide a 
measure of the amount of caking of the 
sand caused by the heat. It was found, 
however, that after low air pressure way 
applied after drainage at room tempera 
ture, no air flowed through the sample, 
thus shewing that the outlet end was 
100-per cent saturated with liquid and 
also that a threshold pressure would be 
required to force oil from the outlet face 
by air drive before air could flow through 
the sample. As the flow of oil by ait 
pressure would alter the saturation for 
the drainage experiments at the elevated 
temperatures that were to follow, fur- 
ther attempts to measure the effective 
permeability to air were discontinued. 
When the heating phase of the exper! 
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TABLE 3. Recovery of viscous and nonviscous oil from coarse-grain and 
fine-grain sand at different temperatures. 











Accumulative drainage at different Addi- 
temperature increases at the tional 
Crude oil outlet face, per cent oil in place. oil that 
used ; Inter- drained Pressure 
Experi- ——— — Sand used stitial Temperature at outlet face, °F owing to at break- 
ment Non- ————————. water, heat, through, 
No. Viscous viscous Coarse Fine percent Room 120 170 220 270 320 370 _ percent Psi 
1 2 3 4 5 6 7 8 9 10 li 12 13 14 15 
1 x x 0 40.4 42.3 43.5 45.2 48.6 51.4 52. 29 1.3 
2 x x 0 4.4.4.5 45 45 4.5 64 6.4 46 3.0 
3 x x 25 5 5 5 5 ae 9 9 80 3.1 
4 x x 25 20.0 25.3 27.6 30.7 33.4 33.4 33.4 67 65 
5 x x 25 0 0 0 0 0 0 0 0 .10 
6 x x 25 37.8 38.1 38.7 38.7 38.7 38.7 38.7 2 .10 
7! x x 25 0 0 0 0 0 0 0 0 .10 





1 Experiment 7 was a repeat of experiment 5 except that a 100-mesh instead of a 200-mesh screen was used to retain the sand. 








TABLE 4. Influence of heat on the recovery of oil for experiment 1. 




























Cumulative Temperature, F Viscosity, cp. Gravity API 
recovery Increase Average Average —————_—_—-. Average 
Time, inrecovery, Lower Upper tempera- Lower Upper viscosity, Lower Upper gravity, 
days cc Percent per cent end end ture, F end end cp. end end API 
1 2 3 4 6 7 8 9 10 11 12 13 
22 29.8 40.4 73 73 73 6000 6000 6000 13.8 13.8 13.8 
35 31.2 42.3 1.9 120 77 98 500 4500 2500 16.2 14.0 15.1 
48 32.1 43.5 1.2 70 95 132 90 1500 800 18.9 14.9 16.9 
63 33.3 45.2 1.7 210 100 155 35 1200 617 21.0 15.2 18.1 
8 35.9 48.6 3.4 270 125 197 ll 400 205 24.1 16.5 20.3 
101 37.9 61.4 2.8 320 156 238 5 130 67 26.8 18.1 22.5 
118 «= 88.4 Ss 462.1 370 170 270 3 90 46 20.4 18.9 24.1 



























































TABLE 5. Recovery of viscous and nonviscous oils from coarse-grain and 
fine-grain sand at increasing angles of the sand column from 0 to 90 deg. 








Accumulative drainage at increments of 15 deg.; 
per cent of oil in place 








Crude oil used Sand used eY 
Interstitial Angle, degree 
Experiment Non- ; water 
No. Viscous viscous Coarse Fine per cent ol 15 30 45 60 75 90? 
8 x x 25 0 18.2 43.8 54.7 68.7 59.1 59.1 
9 x x 25 0 0 12.6 18.2 22.5 22.7 22.7 
1 Horizontal. 3 Vertical. 











ment was terminated, however, an air 
pressure high enough to break down the 
resistance was used to determine the ex- 
tent to which caking of the sand and oil 
at the outlet resisted the flow of a fluid. 
The minimum pressures which had to 
be applied to break through the resist- 
ance at the outlet face are listed in 
Column 15, Table 3. 


Effect of Viscosity and Heat 
on Oil Drainage 


The experimental data indicate that 
the more viscous the oil the less the 
drainage of oil from unconsolidated 
sands. For example, in experiment 4, 
20 per cent of the viscous oil in place 
drained from the sand-packed column at 
room temperature, whereas in experi- 
ment 6, 37.8 per cent of the nonviscous 
oil in place was recovered—an increase 
of 17.8 per cent. As the fluidity of the 
viscous oil was increased by heat, the 
recovery increased and the final re- 
covery of the viscous oil was 33.4 per 
cent or about 4 per cent less than the 
recovery at room temperature of the 
light-gravity oil. 

It was found that because of the low 
viscosity of the light-gravity oil, the ef- 
fect of heat on drainage was little. For 
example, in experiment 6, the recovery 
at room temperature was 37.8 per cent, 
and the decrease in viscosity caused by 
increasing the temperature at the outlet 
face to 370 F only increased the re- 
covery 0.9 per cent. The opposite is true, 
however, for the viscous oil. In experi- 
ment 4, in which a viscous oil was used, 
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the recovery at room temperature was 
20 per cent of the oil in place, and the 
recovery by heating was increased 13.4 
per cent. The total recovery (20 +- 13.4 
or 33.4 per cent at the higher tempera- 
ture) differs only 5.3 per cent from the 
recovery of the nonviscous oil (experi- 
ment 6). This 5.3-per cent increase in- 
dicates that the fluidity of the viscous oil 
approached that of*the nonviscous oil at 
the high temperature. 

The effect of the application of heat 
for experiment 1 is shown in greater 
detail in Table 4. In experiment 1 the 
total drainage at room temperature was 
40.4 per cent of the oil in place (see 
Table 4, Column 3). After the tempera- 
ture at the outlet face was raised from 
room temperature to 120 F, only 1.9 
per cent (Column 4) additional oil was 
recovered, although the average viscosity 
of the oil (Column 10) was lowered from 
6000 to 2500 centipoises, a decrease of 
more than 50 per cent. An additional 
drainage of only 1.2 per cent was ob- 
tained when the temperature was raised 
from 120 to 170 F, although the average 
viscosity of the oil decreased from 2500 
to 800 centipoises. 

The average temperature and viscosity 
of the crude oil during the last incre- 
ment were 270 F and 46 centipoises (see 
Columns 7 and 10). By increasing the 
average temperature from 73 to 270 or 
197 F, the average viscosity of the oil 
was decreased from 6000 to 46 centi- 
poises. The increase in recovery was less 
than the many-fold decrease in viscosity 
would indicate. This shows that factors 





other than reduction in viscosity algo 
influence drainage. 

The increase in drainage due to heat. 
ing of the viscous oil used in exper}. 
ments 1-4, inclusive (see Table 3) 
varied from 29-80 per cent, showing that 
the fluidity of the viscous oil was jp. 
creased enough by heat to increase the 
yield over that obtained at room tem. 
perature. In experiments 5, 6, and 7, in 
which the light-gravity oil was used, the 
additional recovery resulting from heat. 
ing varied from 0-2 per cent, showing 
that additional lowering of the Viscosity 
of the low-viscosity oil did not appre. 
ciably increase the recovery. 

Because of the principle of radial 
flow, a heat source that is much higher 
than the maximum temperature (370 
F), used in the foregoing experiments, 
would be required in the well bore for 
heat to penetrate far enough into the 
formation to effect a reduction in the 
average viscosity of the oil. Even then, 
a sufficient quantity of heat would have 
to be dispersed from the well bore to 
warm oil that would flow in the opposite 
direction to the heat. The application of 
heat to stimulate gravity drainage from 
field reservoirs containing viscous oils 
will be practical if and when means are 
devised to heat the formation uniformly 
at low cost. 


Caking of Sand Due to Heating 


As previously stated, segments of 
cores from the immediate vicinity of the 
tunnel in the earlier drainage experi- 
ments were found to be caked as a re- 
sult of the elevated temperature in the 
tunnel. As a means of obtaining addi- 
tional information on the effect of cak- 
ing on the drainage of oil, the effective 
permeability to air was measured in the 
latter experiments in which sand-packed 
tubes were used. After each 50 F in- 
crease in temperature in experiments 1 
and 2, and after the final temperature 
of 370 F in the remaining experiments, 
the effective permeability to air was 
found to be zero. By raising the pres- 
sure at the inlet end of the apparatus 
after each heating experiment was com- 
pleted, however, a pressure was reached 
at which air broke through, indicating 
that the cementing material in the cake 
was plastic enough to flow under mild 
pressure. The air pressure at break- 
through is given in Column 15, Table 3. 

The data in the table show that the 
breakthrough pressure for the viscous 
oil is less for the coarse sand than for 
the fine sand, as less force is required 
to rupture the material in the larger 
pores of the coarse sand grains. On the 
other hand, the break-through pressure 
of the viscous oil is greater than for 
the nonviscous oil. 

The highest break-down pressure 
listed in Table 3 in 3.1 psi. This pressure 
is low compared to the pressure differ- 
ential in petroleum reservoirs, and there- 
fore the caking is not serious. Also the 
solvent action of the oil flowing contin- 
uously from a source back in the forma- 
tion and then through the cake would 
tend to dissolve some of the compounds 
that cake the sand. 

After the heating experiments were 
completed the sand was cored. The core 
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e With the Johnston Shoot and Produce 
equipment it is possible to lower hydrostatic 
pressure below reservoir pressure and position 
the desired fluid opposite the reservoir with 
the Christmas Tree and surface connections 
completed and the well fully under control 
before perforating. 

Drawing No. 1800-1 shows the procedure 
used in the Shoot and Produce method. Fig. 1 
shows casing has been cemented; the “‘Running- 
In-String” used for drilling and cleaning out 
to bottom can be used for displacing drilling 
mud with other fluids as oil and water, or spot- 
ting these fluids before pulling it to the surface. 
Fig. 2 shows a second method, with the Ex- 
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pendable Gun, Firing Head, Perforated Nipple, 
with or without Collar Locator, and with or 
without Production Packer in position for lo- 
cating collars and displacing drilling mud with 
desirable fluids, or spotting other fluids. Fig. 3 
shows perforating equipment in position, with 
or without packer, and Christmas Tree and 
surface equipment fully installed. The well is 
perforated by dropping the “Go-Devil” which 
shears Disc in Firing Head and exposes hydro- 
static fluid pressure to piston in Firing Head 
which detonates the Expendable Gun. Fig. 4 
shows production string and surface connec- 
tions after perforation, with the well free to 
produce and debris on bottom. 
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samples showed that firm cakes about 
three-fourths of an inch thick had been 
formed at the outlet of the sand face as 
a result of heating when the viscous 
oil was used. 


Effect of Grain Size on Oil 
Drainage 

A comparison of the percentage of oil 
that drained from the coarse and fine 
sand-packed columns shows greater re- 
covery from the coarse-grain sand. In 
experiments 1 and 2 (Table 3), with no 
interstitial water present, the recovery 
was greater from the coarse than the 
fine sand. In experiments 3 and 4 (Table 
3), with 25 per cent interstitial water in 
each sand, the recovery of oil was great- 
er from the coarse than from the fine 
sand. Likewise, the recovery from the 
long sand-packed columns (experiments 
8 and 9, Table 5) containing interstitial 
water was greater from the coarse sand. 
Experimental data by Uren* and Zaks* 
also show that recovery of oil by gravity 
drainage decreases with decreasing 
grain size. 

The greater recoveries from coarse- 
grain sands may be due im part to the 
smaller surface area of the large grains 
compared to the surface area of small 
grains required to fill the same volume. 
Uren® has prepared a table showing the 
calculated surface areas of sands of uni- 
form diameter and different mesh when 
closely packed in a cubic-foot container. 
The areas for the 48- and 100-mesh sand 
are 4300 and 8639 sq ft, respectively. 
According to the data presented in the 
table, the surface area of the sand grains 
in an unconsolidated sand doubles when 
the diameter of the sand grains is re- 
duced by one-half. 

Better drainage of oil from the coarse- 
grain sand also may be ascribed to the 
larger cross section of pores compared 
to the small-grain sand. The minimum 
cross-sectional area of a pore opening 
between tightly packed sand grains of 
uniform diameter increases approxi- 
mately four times when the diameter of 
the sand grain is doubled. Accordingly, 
less oil is retained by capillarity in the 
larger pores than in the smaller ones. 


Effect of Interstitial Water on 
Oil Drainage 

The presence of interstitial water re- 
duced appreciably the percentage recov- 
ery of the oil in place by gravity drain- 
age from sand-packed columns contain- 
ing either coarse- or fine-grain sand. For 
example, in experiment 1, recovery of 
the viscous oil from the short column 
containing the coarse-grain sand and no 
interstitial water was 40.3 per cent of 
the oil in place; and, with interstitial 
water present, the recovery was 20.0 per 
cent (Table 3). Corresponding recov- 
eries using fine-grain (experiment 2) 
sand containing viscous oil were only 4.4 
and 0.5 per cent. 

Effect of the presence of interstitial 
water on oil drainage from long sand- 
packed columns, however, was consider- 
ably less than from short columns. In 
experiment 8, the recovery was 54.7 
per cent of the viscous oil in place, with 
the column set at an angle of 45 or 14.4 
per cent greater than that obtained in 
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experiment 1, in which 40.3 per cent of 
the oil in place drained from the sand 
containing no interstitial water. 

The foregoing tests show the effect of 
capillarity on the oil saturation with re- 
spect to height; that is, at the outlet face 
the concentration of oil is high and de- 
creased with increasing height of the 
sand column. In experiments 5 and 7, 
the combination of interstitial water, 
fine-grain sand, and height was such 
that no oil drained from the column. On 
the other hand, the drainage from the 
long, sand-packed column in experiment 
9, in which the crude oil, grain size, 
and percentage of interstitial water were 
the same as in experiments 5 and 7, 
amounted to 22.7 per cent of the oil in 
place. 


Effect of Sand Thickness on 
Oil Drainage 


In experiments 8 and 9, two sand- 
packed columns, each 24 in. long and 2 
in. in diameter, were used to obtain 
data on the effect of sand thickness on 
the drainage of oil. One was packed 
with coarse sand saturated with 25 per 
cent interstitial water and 75 per cent 
viscous oil. The other tube was packed 
with fine sand having a water content 
of 25 per cent and a light-gravity oil 
content of 75 per cent. A sand-retentive 
screen was soldered at the lower end of 
each column, and the upper end was 
closed except for a vent to the air. 

To simulate different sand thick- 
nesses, the two columns were raised 
from a horizontal to a vertical position 
by 15 deg increases after drainage 
ceased at each position. The drainage 
at each position, expressed in percent- 
age of oil in place, is tabulated in Table 
S. 

In experiment 8, in which a coarse- 
grain sand was saturated with heavy oil, 
no oil drained when the column was in 
a horizontal position. In this position, 
the head of oil was 2 inches or the same 
as the diameter of the column. This indi- 
cates that, in the presence of interstitial 
water, the capillary retentive force is 
greater than a 2-in. fluid head, even in 
a sand of this coarseness. After the angle 
was raised to 15 deg, 18.2 per cent of 
the oil in place drained from the column. 
When the angle was raised another 15 
deg, the recovery by drainage more than 
doubled. The quantity of oil that drained 
for the subsequent increments decreased. 
After the angle was 60 deg, little addi- 
tional oil drained from the tube, and 
when the angle was 90 deg, no oil 
drained. 

In experiment 9, in which fine-grain 
sand and the non-viscous oil were used, 
no oil drained when the tube was hori- 
zontal or at an angle of 15 deg, indi- 
cating that the fine-grain sand, because 
of its smaller pores, has a greater capil- 
lary force to retain oil than the coarse- 
grain sand. 

The greatest increase in drainage 
from both the fine- and coarse-grain 
sand was after the angle wad changed 
from 15 to 30 deg. The additional drain- 
age from both the fine- and coarse-grain 
sand decreased after the angle of the 
column was increased above 30 deg. At 


90 deg no additional oil drained fron 
the column. 

Experimental data of Zaks‘ show , 
similar drainage pattern with the change 
in the angle of the column; that is , 
small percentage of the oil in plac 
drained at the low angle, and a large 
percentage at the intermediate angle 
and recovery decreased after the inter. 
mediate angle. In Zaks’ experiment 
the sands contained no interstitial water 

The foregoing recoveries, as jp. 
fluenced by the angle of the column, cap 
be explained by the saturation distriby. 
tion as a function of the height. Experi. 
mental curves showing this relationship 
are in the reports of investigators,® Ac. 
cording to the curves, after no mor 
liquid would drain from the columns, 
the saturation a few inches from the hot. 
tom was very high and decreased rapidly 
with increasing height to a low saturs. 
tion. This indicates that short columns 
only a few inches in height will remain 
almost completely saturated and that 
long columns will be depleted of oil only 
from the zone above the high-saturation 
zone. Different heights of long tubes can 
be simulated by raising the angle of a 
horizontal tube. 

As a result, it may be concluded that 
a short core taken from a reservoir will 
not bleed oil because of gravity drain. 
age. Any bleeding would be caused by 
the expulsion of the oil by dissolved gas 
and not by gravity as the capillary re. 
tentive force for the oil at and near the 
core face in the interstices is far greater 
than fluid head of a few inches of oil or 
less tending to push oil through the face. 

The high saturation in the immediate 
vicinity of the base of the column indi- 
cates that much oil would be retained 
a few inches from the top side of each 
horizontal shale break or stringer. If 
there are many of these or the areal 
extent is great, gravity drainage will be 
adversely effected. 


Gravity Drainage 


Studies of the recoveries of oil from 
field reservoirs in which gravity is the 
main motivating force show that thick, 
permeable sands yield high recoveries. 
For example, Sims and Frailing® report 
a recovery of 55.3 per cent of the tank 
oil originally in place and estimate an 
ultimate recovery of 63.3 per cent from 
the reservoir of the Lakeview pool, Mid- 
way Sunset field, California. Screen 
analyses of several core samples from 
the formation show a range from 0.019- 
in. (about the opening for a 32-mesh 
screen) to 0.0355-in. (opening for a 20- 
mesh) at the 10-percentile cumulative 
point. The average permeability of the 
sand is 3.6 darcys. The gravity of the oil 
is 22.5 deg API, the interstitial water 
content'by the capillary pressure method 
25 per cent, and the average sand thick- 
ness 71 ft, the dip varies from 7 to 31 
deg. 

Wilson’ reports a recovery of 67.8 per 
cent of the oil originally in place from 
the reservoir of Cook Ranch field, Texas. 
He states that a study of the reservoir 
performance indicates that gravity drail- 
age was an important factor in recovery. 
The sand is coarse grained and poorly 
cemented, and the average permeability 
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is 1.2 darcys. The gravity of the oil is 
37 deg API. The average interstitial 
water content of a core, which was ob- 
tained by using lubricating oil for the 
drilling fluid, is 10 per cent. The maxi- 
mum thickness of the reservoir is 30 ft. 

A study of two other fields indicates 
that recoveries by gravity drainage may 
be higher than those expected by water 
flooding. 

In the Wilcox sand of Oklahoma City 
field tests on core sampies indicated the 
residual oil saturation in the gas zone 
left by the drainage of oil ranged from 
1 to 26 per cent.® The most probable oil 
saturation in the zone intruded by edge- 
water has been estimated to be slightly 
less than 50 per cent. These residual 

















Three barrel-shaped cut- 
ters contact over one- 
third wall circumference 
— acting as cutters and 
as large roller bearings. 
Unexcelled for reaming, 
directional drilling, 
minimizing keyseating, 
stabilizing, etc. 


oil saturations show for this field that 
gravity drainage is a more efficient re- 
covery mechanism than — encroaching 
edgewater. The maximum thickness of 


the Wilcox sand is 220 ft, the pipe line - 


gravity of the oil 38 to 39 deg API, and 
the sand relatively permeable. 

A higher recovery of a California 13.1 
deg API crude oil by gravity drainage 
was obtained by the author in the labora- 
tory from a permeable sand than by ver- 
tical upward water flooding of the same 
crude. The recovery of-oil by water flood- 
ing of the highly permeable sand, con- 
taining 25 per cent interstitial water and 
75 per cent oil, was 14 per cent of the oil 
originally in place, whereas the recovery 
by gravity drainage of the oil remaining 
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after the water flood was 37 per cent of 
the oil originally in place and the recoy 
ery by gravity drainage only (no wate 
flooding) was 61 per cent. 

Parsons® has made a study of a partly 
depleted reservoir in a fault block in 
Elk .Hills field, California. Faults sep- 
arated the block from the rest of the oil 
reservoir. The permeability of the sand 
is of the order of 2500 md, and the gray 
ity of the crude in the block is less than 
30 deg API. The result of calculations 
by Parsons shows that, if the remaining 
recoverable oil in the reservoir is ob 
tained by gravity drainage rather than 
by encroaching edgewater, about 20 per 
cent more oil will be recovered. How 
ever, the time to produce the oil by gray 
ity drainage will be twice that required 
by encroaching edgewater. The recovery 
calculations were based on a reported 
average permeability variation of 0.65. 

The foregoing two fields and the lab 
oratory experiment indicate that a com 
bination of sand permeability, perme 
ability variation, gravity of the oil, and 
thickness of the formation may be such 
that gravity drainage is a more efficient 
recovery mechanism than encroaching 
edgewater. 

In some zones, containing thick, per 
meable sand, or thin sands with consid 
erable dip, the oil has continued to drain 
to wells at profitable rates after the gas 
pressure in the reservoir was too low to 
move the oil to the wells. 

The formation pressures in the Wil 
cox sand, Oklahoma City field, shortly 
after January 1, 1936, were virtually 
atmospheric, and petroleum engineers 
credit gravity drainage with most of the 
oil recovered in recent years.!° The cumu 
lative oil recovery from the Wilcox sand 
January 1, 1936, was 200,491,000 bbl 
of oil; January 1, 1937, 240,778.000: 
January 1, 1938, 295,933,000; Janu 
ary 1, 1939, 318,031,000; January | 
1940, 349,712,000, and January 1, 1941, 
377,148,000. Extra-polation of these data 
would show that the cumulative oil re 
covery for January 1, 1951, would exceed 
400,000,000 bbl of oil. This is double the 
cumulative oil as of January 1, 1936, at 
which time the reservoir pressure was 
virtually atmospheric. Thus gravity un 
aided by gas pressure has been the 
motivating force that has yielded once 
again as much oil as was produced when 
the pressure in the reservoir was above 
atmospheric. 

The Scalez oil zone of the Buena 
Vista Front pool, Buena Vista field, Cali 
fornia, is a highly permeable sand aver 
aging 27 ft in thickness. The dip of the 
formation is 22 deg, and a dip of this 
magnitude aids gravity drainage. In the 
past, water, internal gas, and gravity 
moved the oil to wells. The reservoir 
pressure was nearly atmospheric in 
1944, and at that time 120,000 bb! of oil 
per month was produced from the pool. 
The average monthly production during 
1951 has been somewhat over 100,000 
barrels of oil per month, showing much 
oil will be obtained, even though gravity 
is now the only motivating force. 

In the following two fields, gravity 
drainage is aided by expanding gas 

In the E,., sand in the 27-B pool, 
Buena Vista Hills, California,’! the high 
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dips, the favorable permeability, and 
the injected gas in the expanding gas 
cap have aided the gravity drainage. 
Based upon the performance of wells, 
the effective permeability to oil in the 
E,-, sand is approximately 1100 milli- 
darcys. The range of tank oil gravities 
is 26.3 deg to 34.2 deg API. The esti- 
mated water saturation is 27 per cent. 

The L, -sand “D” segment reservoir 
of Oficina field, Venezuela,’? is “produc- 
ing predominantly under gas drive-grav- 
ity segregation mechanics.” The sand 
thickmess varies from 10 feet along the 
edges of the channel to 60 feet in the 
center. Where the sand is the thickest 
the permeabilities are of the order of 1 
darcy. The gravity of the crude oil is 36 
to 38 deg API. The interstitial water 
content determined from electric logs is 
about 18 per cent. The performance of 
the reservoir has been such that the oil 
has moved downward to wells and the 
dissolved gas from the oil has moved up 
structure to the expanding gas cap. 

Three additional fields whose reser- 
voir performance has shown that gravity 
drainage is important’* are Mile Six 
pool, Peru; Dornick Hills — Springer 
sand reservoir, Velma pool, Oklahoma; 
and Gatchell pool, Coalinga Nose, Calli- 
fornia. 


For the fields mentioned in this sec- 
tion, gravity drainage is an efficient re- 
covery mechanism. Where the informa- 
tion regarding the reservoir, was avail- 
able, the data showed the formation to 
be thick or else to have considerable dip, 
the sand permeability to be high and the 


water saturation low. The results of the 
laboratory experiments showed that the 
same factors promote high recovery by 
gravity drainage. 


Summary 


The studies relating to the gravita- 
tional drainage of oil from unconsoli- 
dated sands demonstrated that: (1) In- 
creasing quantities of interstitial water 
decreases the percentage recovery of the 
oil in place; (2) the finer the sand 
grains in unconsolidated sand, the less 
the recovery of oil; (3) the less viscous 
the oil and the thicker the sand pay the 
better the drainage; (4) heat is not ef- 
fective on light-gravity crudes, as most 
of the oil drains so thoroughly by grav- 
ity drainage that the remaining oil can- 
not be readily freed by heat; (5) for 
heat to be effective in sand containing 
low-gravity oils, the oil saturation must 
be high and the sand body heated uni- 
formly and (6) the caking of the sand 
at the heat source when a viscous oil is 
used is not serious, even if it is a com- 
plete barrier when pressures are ex- 
tremely low, as pressure differentials 
that exist in most reservoirs exceed the 
pressure required to force oil through 
the cake. 

Further the results of the experiments 
indicate that any bleeding of oil from 
field cores a few inches in length is due 
to expansion of the dissolved gas and 
not to gravity drainage. 

Field data are presented showing that 
highly permeable sands, thick forma- 
tions or those with appreciable dip, and 
low interstitial water content are reser- 
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voir conditions that have resulted in th, 
production of large quantities of oil }y 
gravity drainage. The results of the |g}. 
oratory experiments showed the san, 
trend. 
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FIG. 2. Raw rods as received from 
rolling mill (longitudinal section). 





FIG. 4. Continuous wire drawing machine. 
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FIG. 3. Patented or heat treated 
rod (longitudinal section). 











Steel Institute series number of C1000, 

Fig. 2 is the longitudinal view of g 
small section of a rod as received from 
steel mill and magnified 150 times. The 
rod we are examining is a .75 carbon, .60 
manganese, phos. .040 max., sulfur .050 
max. Generally, the wires used in rotary 
lines will vary between .70-.80 points of 
carbon. The steel is generally made ing 
basic open hearth furnace, however, 
some acid open hearth and electric fur. 
nace steels are used. 

The first step in preparation of the 
rod for drawing is the patenting or heat 
treating. Purpose of the patenting is to 
relieve the internal stresses set up by the 
rolling mill practice and to give a uni- 
form grain structure. 

Fig. 3 is another longitudinal view 
again magnified 150 times of our rod 
after patenting and the patenting fur. 
nace where the internal stresses in the 
rods are relieved at temperatures of 
1600-1900 F. 

The patenting is followed by the 
pickling or cleaning of all scale from 
the surface of the rod and now it is 
ready for drawing. 

Wire drawing is the mechanical proc- 
ess by which the steel is merely stretched 
to reduce the diameter, increase its 
length, and increase its strength and 
toughness. Our rod, which we now call 
a wire, is drawn down to size by going 
through a succession of dies, each die 
reducing the size as much as 30 per cent 


TABLE 1. Cut-off lengths. 


Drum 
Derrick diameter, No. wraps No. feet 
height inches to cut to cut 
66 ‘ 10% 35 
1 in. rope 1214 
87 8 1014 
1 in.”rope j 11% 
141% 
: 16% 
94, 96 y Wy 
and 100 3 12% 
1 in. rope ) 1415 
1714 
1814 
94, 96 2 8ly 
and 100 
11% in. rope 


126,129 
and 131 


1X in. rope 


126, 129 
and 131 
144 in. rope 


133, 136 
and 138 
1\% in. rope 


133, 136 
and 13! 
114 in. rope 


142, 143, 
and 147 


187 
144 in. rope 


187 
1% in. rope 
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FIG. 5. Die box and drawing block. 


FIG. 6. Half-section of wire drawing die. 


in cross sectional area. With each per- 
centage of reduction is an accompaning 
increase in strength so that finally we 
have more than doubled the strength of 
the finished wire over the rod as re- 
ceived from the steel mill. Figs. 7 and 
8 show an intermediate step and the 
final wire. It will be noted how the struc- 
ture varies through these major steps in 
making wire. The coarse grain structure 
of the rod is finally stretched out into 
long fine fibers. For convenience of com- 
parison, the above described photomi- 
crographs in Fig. 9 are repeated. 

With the brief description of the 
steels used and methods of producing 
wire, it is clear that we have a filament 
of steel, which is, to all practical pur- 
poses, uniform throughout its entire 
length. 

Fig. 10 shows the clean uniform struc- 
ture of the wire to the very edge. This is 
the wire which goes into the rope. This 
fact has been pointed out because herein 
lies the key to the problem of wickered 
wires. 

Anticipating the fabrication of the 
wire into a properly designed and bal- 
anced rope, we will omit any discussion 
of rope design and ‘fabrication. Suffice 
to say, the art is highly developed and 
skilled personnel well versed in the art 
are required to meet operational and 
competitive conditions. 

Our attention is now directed to the 
field and operational problems that are 
inherent in the equipment and methods 
used in drilling. Going back to the days 
of cable tool drilling, we find that trou- 
ble was experienced with wickered wires. 
In this case, the wickers were along one 
or opposite sides of the rope and tended 
to have a slight spiral around the rope. 


B-96 


Looking down the line, it was easy to see 
these broken wires were all in line. In- 
vestigation found these, wickered wires 
were caused by improper clamp slip- 
ping or using worn clamps. Fig. 11 shows 
a typical example that is easily recog- 
nized. Fig. 12 is a photomicrograph of 
the end of one of these wires. Note the 
long fiber structure of the wire that is 
typical as pointed out in our discussion 
of wire drawing and illustrated in Fig. 
8. You will note along the top edge 
which again is the surface of the wire. 
there is a broad white band. The metal- 


FIG. 9c. Intermediate drawn wire. 


lurgist tells us that this is a martensitic 
structure, 

Martensite is a transition condition 
of the steel that is formed by the sudden 
quenching from around 1450 F. It jg 
usually found in steels with more than 
.50 carbon and will go to more than 
350,000 psi being very brittle as glass, 
It is only slightly less hard than 
cementite. 

When we find martensite on the sur. 
face of wire, with penetrations varying 
from traces to .003 in., we can expect to 
find fractures in the area with the frac. 


FIG. 9d. Finished wire. 
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FIG. 10. Finished wire showing edge. 





FIG. 11. Clamp slipping. 


FIG. 16. Photomicrograph of wickered wire. 
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tures then extending into the wire. With 
continued stressing from bending and 
load, we find the wire will rupture along 
one of the lines of fracture. Other effects 
as a result of the external conditions 
which caused martensite extend even 
deeper into the wire. Fig. 13 shows the 
fractured wire with some martensite still 
in place. The condition of the wire along 
the surface indicates martensite was 
present and chipped off or conditions 
were present during service that were 
conducive to the formation of this type 
of structure. See Fig. 17 for study. 


Further study and investigation haye 
shown that martensite on rope is found 
in many fields. One of the difficulties ep. 
countered in the search for martensite jg 
the fact that it is hard and brittle and 
will flake off from any kind of handling, 
It requires very careful handling eye 
when mounting in preparation for the 
study in the mutalloscope. Polishing 
and etching the button also presents 
difficulties. 

In rotary drilling, we are confronted 
with a number of conditions and prob. 
lems typical of any rope that winds on 
drums and operates over sheaves. Briefly. 
these conditions are high speed, cross. 
overs, bending, flange wear, and pinch. 
ing and winding. There are also a num. 
ber of non-operating hazards that should 
be recognized and procedures set up to 
eliminate and control. Such things as im. 
proper tie downs, overstrains, dog legs, 





FIG. 15. Enlarged section of wickered line showing crown breaks. 





pulling rope around pipe or small deck 
sheaves, and excessive whipping come 
in this category. 

Pin pointing the above operational 
problems for likely culprits, our atten- 
tion is directed to the drum. Here we 
find the high speed, accompanied by 
grinding from crossovers and stretch and 
crushing generate heat with an almost 
instantaneous cooling. This is the condi- 
tion which exists with our clamp slip- 
ping in cable tool drilling. This is the 
condition on our present rotary drums. 
This is the method by which the labora- 
tory produces martensite. 

Fig. 14 is a typical piece from a rotary 
line with all the dirt and compound just 
as it came off a rig. Some broken wires 
can be seen but let us look closer. Fig. 
15 shows some wires that are broken 
but have not as yet sprung out of place. 
Close examination of the entire sample 
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FIG. 17. Fractured wire showing presence of surface 
crushing and temperature effects. 


has revealed a considerable number of 
these cracked wires. Let us examine 
these broken wires and see what the pic- 
tures reveal. Fig. 16 again shows up the 
broad band we now recognize as marten- 
site. We can also see the cracks running 
across the martensite and extending into 
the main body of the wire. This particu- 
lar wire was not broken in the rope but 
it is obvious that it is only a matter of 
time, and a short time at that, when the 
cracks, originating on the surface of the 
wire, will go through and the wire will 
break. ; 

Fig. 17 shows one of the fractured 
wires. Here most of the martensite has 
been slivered off from handling. There 
is enough martensite present, however, 
to indicate its presence at time of failure. 
The whorls, which can be easily found 
near the surface can also be found under 
the martensite in the previous figures. 
Although the martensite is nearly all 
gone, the effect of the temperature and 
crushing are rather obvious. 

We have introduced Fig. 18 merely to 
illustrate again the serious conditions 
that exist as a result of the rubbing of 
the rope. Rubbing causes momentary 
temperatures capable of actually chang- 
ing the physical structure of the steel. 
Here in Fig. 18, advance stage of a 
fracture line can be seen. Cracks that 
are originally formed in the hard mar- 
tensite act as notches creating stress 
concentrations resulting in the wire 
failure we have been discussing. Fig. 18 
is an excellent illustration of the de- 
formation of the wire structure from 
heat and pressure. 

So far we have presented a detailed 
discussion on the effect of the growth of 
martensite on the surface of wire. Ap- 
plying it to experience encountered in 
the field, it becomes one of the major 
causes, if not the major cause, of wick- 
ered lines. There are other factors in- 
fluencing the life of the line but more 
are of a mechanical nature and can be 
controlled by using proper rope con- 
structions, maintaining equipment, and 
education. Concentrated study is being 
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FIG. 18. Cracks resulting from Martensite, 
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made in the States as well as England 
and other places in regard to the causes, 
presence, and method of controlling the 
formation of martensite. At the present 
time, we only know that it is present and 
the effect it has on wire. Several we'!] 
written articles have been published on 
the subject and these are receiving con- 
siderable study by the wire and wire 
rope manufacturers. 

Our first question as to what causes 
wickered wire is thus answered by the 
introduction of martensite on the sur- 
face of the wire as a result of the condi- 
tions under which the rope operates. 
This is a natural phenomena and can 
only be eliminated as research finds the 
answers. 

From Fig. 16, which shows the cracks 
developing in a wire but have not as yet 
broken through, the seriousness of the 
problem is indicated. Waiting until the 
wire breaks is not the answer; by that 
time, the processes of deterioration have 
gone so far as to make the operation 
dangerous. The particular line we have 
used for an example was an 13%-in. 6 by 
19 IP IWRC with catalog b/s* of 167.- 
000 Ib. The actual b/s was some 5000 Ib 
higher. The b/s of the used sample was 
106,300 lb. This represents a consider- 
able loss of strength and points out the 
need for elimination of either the mar- 
tensite or that section of the rope that is 
so affected. As we cannot, at the present 
time, eliminate martensite, it becomes 
obvious that our only recourse to safe, 
efficient rope service is to cut off the 
working end thus affected. 

The last two or three years there has 
been a considerable number of words 
spoken and printed on the subject of 
cut-offs. To date, there have been only 
a very small handful of drillers actually 
giving much serious attention to the sub- 
ject. The subject, however, is receiving 
considerable attention and interest. The 
erratic amounts cut off is clear indica- 
tion that generally too little, too late is 
being cut off. When it becomes neces- 
sary to cut off 200 or more feet at any 


*b/s—breaking strength. 


one time, it is then time to start raisin 
questions regarding the procedures t! 
are being used. Although this statement 
may be controversial and cases present: 
refuting the statement, still after study) 
ing and analyzing a larger number 
logs, we find that short lengths are cu 
off at more or less convenient times 
when it is obvious that the number of ob 
served broken wires makes it dangerous 
to continue operating. Then all of a sud 
den, it became necessary to cut off 500 
600 or even 800 ft of rope. In the final 
analysis, the loss of potential work is tr 
mendous and expensive. Fig. 16 is t! 
clearest evidence that a serious satuation 
exists before the wire breaks. Why 

off good rope? Just how good is tha 
good rope you don’t want to cut off 
An examination of the wire would ce: 
tainly indicate the rope is not as 

and should be removed. 

It has been found that frequent and 
planned uniform cut-offs, extended th: 
life of the rope, eliminating the elu 
pea of the shell game or a wickered lir 
slipping up on you when least expected 
or at a most inconvenient time. 

There are a number of ways to m 
ure the period or interval between cut 
offs. A factor influencing the frequency 
of the periods will be the efficiency of 
the crew, method of performing the jo! 
condition of the equipment and di 
time costs. 

Measuring the value of the line, again 
is done in a number of ways. Probably 
the most popular and increasing in po) 
larity and use is a measurement of t! 
work performed. This work is measured 
as a ton-mile. The accumulation of the 
ton-mile represents the work performed 
by the line. And to the contracto1 
miles represent dollars. 

Using ton-miles as a measurement fo1 


intervals, a procedure can easily be 
set up. 

Unless current ton-mile figures are 
readily available, it will be necessary to 


use a trial and error method to dete 
mine the maximum accumulation of ton 
miles before it becomes necessary to cul 
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can be engaged at full shaft speed without shocks or impacts . . 
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CATHEADS 


The Foster Midget Master Breakout and the Type 33 Master Breakout 


. and 


they stop the instant the cathead controls are released. The small 


diameter of the drum provides slow line speed to avoid jerking the 


tongs. Smooth, powerful pull is assured by the single plate friction clutch. 


You'll find these two catheads fully described on pages 1761 and 1763 


of the Composite Catalog. 


TYPE “33” MASTER BREAKOUT 
CATHEAD 





TUL AY 


MIDGET MASTER BREAKOUT 
CATHEAD 





Drum mounted on stationary sleeve 


eliminates need for complicated brake 


@ direct shaft mounting reduces shaft bending. Heavy duty, anti-friction 


bearings @ no metal-to-metal impact @ recommended for either air 


or manual controls. 


je OUR 25 YEARS OF EXPERIENCE 
ASSURE YOU YEARS OF SERVICE. 





R. HN. Bean 
Los Angeles, Calif. 
Green Head Service 


Oklahoma City, Okla. 


Moore Speciatty Co. 
Casper, Wyoming 


Texas Warehouse Service 


Corpus Christi, Texas 


CATHEAD COMPANY 


P. O. BOX 1675 


FACTORY 


Tillery & Parks 
Odessa, Texas 


R. D. Cloninger 
Lafayette, La. 


REPRESENTATIVES 


Goode Equipment Co. 
Houston, Texas 
Rotary Sales & Service, Ltd. 
Edmonton, Alberta, Canada 


WICHITA FALLS, TEXAS 


Woodco Sates & Service 


Great Bend, Kansas 


W. 0. Nelson 
Farmington, N. M. 





B-102 


To obtain more information on products advertised see page E-55 





~a line. Although the general operation 


in all fields is basically one of hoisting 
and lowering, there are differences jp 
drilling conditions that adversely affect 
the rope. For this reason, no one set 
of figures can be universally applied to 
all rigs and districts. Our first step then 
is to settle on a reasonable ton-mile 
figure. 

The second step is to determine the 
number of feet to cut off each time. The 
optimum length has been found to be 
roughly the distance moved by the travel. 
ing block. The following table gives a 
rough estimate of the amount to be cut 
off expressed in number of turns and 
feet for different drum sizes and derrick 
heights. 

The execution of the program is very 
simple. A suitable log or tally book, a 
simple ton-mile calculator, of which a 
number are available for the asking, and 
some cross section paper, on which to 
plot the ton-miles and number of feet 
cut-off, is the only equipment that is 
needed. In regard to the curve suggested, 
we find that it should follow a straight 
line. Any deviation will be immediately 
brought to the attention of all concerned 
and the reasons for the deviation deter- 
mined while everyone can remember 
what happened. 

The cut-off procedure is now simply 
reduced to two simple steps: 

1. Establishment of the expected total 
ton-miles between cut-off, and 

2. The number of feet to cut off. 
After steps 1 and 2 are fully established 
refinements can be studied, such as, the 
most economical length of rope to pur- 
chase, cutting procedure, use of grooved 
drums, and slipping the line between 
cut-offs. 

We have tried to show in this article 
that regardless of the high standards of 
quality that we find in wire and rope, 
there are destructive forces in action, 
which, though unseen to the eye, are 
causing the premature disintegration of 
the rope. Improper cutting of the 
line, that is, waiting until the line be- 
gins to wicker, the operation is penalized 
by requiring excessive amounts of rope 
to be cut. Too little, too late results in 
operating the line with less strength than 
designed, ultimately requires long 
lengths to be cut, thus becoming a dan- 
gerous operation and increasing costs. 

This procedure we have suggested is 
based on the premise that operating con- 
ditions in rotary drilling cause the 
growth of a film on the outer surface of 
the wires. The film, which is not appar- 
ent to the usual visual inspection, event- 
ually causes the rupture of the steel 
wire. By continuous movement through 
cut-off, the line is moved over the section 
creating this condition and longer rope 
life is then experienced because the 
wires do not break. 

Now, having a knowledge of the 
fallacy of depending entirely on visual 
inspection of a line because a condition 
exists in the wires that cannot be seen or 
felt, we have removed ourselves from 
the class of chance-takers seeking after 
elusive ton-miles into a class of oper- 
ators who find every ton-mile that has 
been built into the rope. zz 
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RING-OF-STEEL SEAL 

A good weld plus API ring 
gasket make the Rectorhead 
seal the strongest, safest cas- 
ing head seal available. It 
never requires repacking or 
maintenance. 





,.give you these Vitally Important advantages 





FIRE-PROOF, FREEZE-PROOF 
Seal can’t burn out in case of 
fire .. . won’t contract due to 
freezing, even in coldest 
weather. Immune to corrosion 
inhibitors. 





SIMPLE INSTALLATION 

Just set slips, cut off pipe, 
weld ring to pipe and seal is 
completed by API ring gasket 
when blowout preventer, sub- 
sequent head or other equip- 
ment is bolted in place. 


NO RESILIENT PACKING 


Rectorheads have no complex 
packing and slip arrange- 
ment. You are not dependent 
on soft packings to hold the 
important seal between 
strings of pipe. 





NO BULKY WELDING FLANGE 


The welding ring fits into a 
ground seat in the Rector 
head body. Pipe is cut off 
practically flush with weld- 
ing ring. Blowout preventer, 
or subsequent equipment is 
flanged directly on the head 
body. 
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PROTECTOR RING 

When drilling operations are 
carried on through the head 
this ring, furnished with every 
casing head, protects the slip 
and-welding ring seating sur- 
faces in the body from being 
damaged by drilling tools. 


¢- API RING 
GASKET 





~Y SINGLE 


RING 


= os 





e Notice how slips, welding 
ring and API ring gasket are 
easily installed in the REC 
TORHEAD Casing Head. All 
blowout preventers, valves, 
flanges, spools and tubing 
heads of API specifications 
will bolt directly to all REC 
TORHEADS. 
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WELL N 

5 ° 
Tv HEAD ogee 


. <o 





To obtain more information on products advertised see page E-55 B-103 








WELDING 




































































Can Ellenburger Be Subdivided? 


P 351. 


Drilling the formation deeper they have yielded oil or 
gas wells instead of being abandoned as unproductive* 


Can the Ellenburger be subdivided 
into recognizable units in the subsur- 
face? The question is important enough 
for five oil companies to ante $52,000 
for a project to study the idea at the 
Bureau of Economic Geology of The 
University of Texas. 

It is important to know which part 
of the Ellenburger is being reached 
when drilling for oil. Oil and gas are 
being produced from the Ellenburger, 
and if this oil and gas is concentrated at 
certain horizons, it would obviously be 
of great advantage to know where these 
horizons are and how they can be 
identified. 

Many wells are abandoned if oil is 
not found within the first 100 ft after 
the Ellenburger is reached. It is highly 
possible that oil and gas might have 
been found deeper in the Ellenburger in 
some of these wells if drilling had been 
continued. 

The research now under way at the 
Bureau, under the direction of the 
writer, offers hope that means may be 
found to identify various units of the 
Ellenburger in the subsurface. The 
project is entitled “A study of the Strati- 
graphy of the Pre-Simpson Subsurface 
Rocks of Texas.” This actually includes 
not only the Ellenburger rocks, but also 
the underlying Cambrian rocks. The 
Cambrian rocks, which so far have 
shown little promise of containing oil, 
as yet have not been thoroughly ex- 
plored. 

The Ellenburger, which is usually 
spoken of as the Ellenburger dolomite, 
is a thick series of Lower Ordovician 
carbonate rocks which includes lime- 
stone as well as dolomite. The Ellenbur- 
ger derives its name from the Ellen- 
burger Hills in San Saba County in 
central Texas, although it also comes 
to the surface in the Arbuckle Moun- 
tains of Oklahoma where it is known as 
the Arbuckle limestone or Arbuckle 
group. 

The central Texas Ellenburger is de- 
scribed in detail in a monographic re- 
port by Cloud and Barnes.? They found 
that the Ellenburger in central Texas 
can be divided into three formations, 
each having a distinctive fossil assem- 


*Publication authorized by the Director, 
Bureau of Economic Geology, The University 
of Texas. 

1Cloud, P. E., Jr., and Barnes, V. E. (1948) 
The Ellenburger group of central Texas: Univ. 
senas Pub. 4621, 473 p., 8 fig., 45 pl., and 
3 tab. 
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The Author 


Virgil E. Barnes is a member of the 
staff of the Bureau of Economic Geology, 
University of 
Texas. He went 
to Texas in 1930 
with the Ameri- 
can Petroleum 
Institute to take 
over a project in 
north central 
Texas on earth 
temperatures 
and oil field 
a. Clin, waters, and 

joined the Bu- 
reau of Economic Geology in 1935. 

Barnes attended the State College of 
Washington, obtaining his B.S. and 
M.S. degrees. He received his Ph.D from 
the University of Wisconsin in 1930, and 
during the summers while in college 
worked for the Washington Geological 
Survey, the Wisconsin Geological Sur- 
vey, and spent one season with the 
Dominion Explorers, Ltd., in northern 
Canada prospecting. 

A publication co-authored by Barnes 
and Dr. P. E. Cloud, Jr., “‘The Ellen- 
burger Group of Central Texas,” pro- 
vides a comprehensive background for 
the continuing research on the subsur- 
face expression of these rocks. 











blage. It was also found that each of 
these formations has distinctive litho- 
logic characteristics and that the units 
can be mapped in central Texas without 
relying on fossils. The thickness of the 
Ellenburger formation, exposed in cen- 
tral Texas, ranges from about 800 ft 
near Brady to 1800 ft near Johnson City. 
The difference of thickness is explained 
by a period of erosion, or perhaps sev- 
eral periods of erosion, which removed 
about 1000 ft more beds in the vicinity 
of Brady than in the vicinity of Johnson 
City. 

In the subsurface of west Texas, 
based on fossil evidence, there are beds 
younger than any seen at the surface in 
Central Texas, showing that even in the 
vicinity of Johnson City some of the 
Ellenburger has been removed by ero- 
sion. There are places in the subsurface 
where the Ellenburger is entirely re- 
moved. In central Texas beds ranging 
from Upper Ordovician to Pennsylva- 
nian in age rest on the Ellenburger and 


EXCLUSIVE 


in the subsurface beds of even a wider 
age difference are in contact with it, 
thus producing a marked unconformity, 

The portion of the Ellenburger that 
lies directly beneath this unconformity 
at any point is largely unknown in the 
subsurface. If some horizons in the EI. 
lenburger are more likely than others to 
have accumulations of oil and gas it 
would help very much to be able to map 
the areas where these horizons are 
present. Enough samples are available 
to make such a map if a reliable method 
were found of identifying the position of 
a few samples from each well that has 
penetrated the Ellenburger. 

Cloud and Barnes, to test the validity 
of the lithologic criteria established for 
their surface units, examined independ- 
ently sets of cuttings from several wells 
northward from the outcrop area, and 
then compared their correlations. The 
boundaries chosen by each of them 
checked within a few feet. These deter- 
minations were made by studying the 
lithologic characteristics of the samples, 
as no fossils were present. Such results 
suggest that these units can be identified 
over a much wider area in the subsur- 
face, and the project now in progress is 
proceeding on this premise. 

The planned research includes the use 
of some methods not previously at- 
tempted to distinguish the individual 
characteristics of the various portions of 
the Ellenburger. Thermoluminescence is 
one of these new methods that will be 
used; another is spectrochemical analy- 
ses, and a third is the identification of 
clay and other minerals by using X-ray 
and differential thermal analysis tech- 
niques. The paleontological approach 
will be used to the fullest extent per- 
mitted by the scant fossil record; and 
insoluble residues will also be examined. 

Thermoluminescence, as the word im- 
plies, is the property of a substance to 
emit light when being heated. Investiga- 
tions by a group of workers at the Uni- 
versity of Wisconsin have indicated that 
limestone of different ages thermolumi- 
nesces differently. It was also found 
that limestones from widely separated 
areas but of the same age thermolumi- 
nesce in the same manner. 

This research opens up a new and in- 
teresting line of investigation that the 
writer hopes to explore in relation to 
its bearing on the Ellenburger project. 
To be of value in dividing the Ellen- 
burger, different portions of the Ellen- 
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burger must possess characteristic 
thermoluminescent curves. If thermo- 
juminescence is found to be practical 
ysing core samples, an attempt will be 
made to apply the results to cuttings. 
Cores will be used during the early 
rtion of the project in order to avoid 
contamination usually inherent in the 
yse of cuttings, and to be sure that the 
depth from which the material was ob- 
tained is known. If any of the techniques 


.are found to be applicable to cores, 


those techniques will also be tried on 
cuttings. The thermoluminescence work 
is to be done by the TL Associates, 
Madison, Wisconsin. 

The minor elements and trace ele- 
ments so far have not been systematic- 
ally investigated in carbonate rocks. 
They can be readily investigated by us- 
ing modern spectrographic methods, 
and will be, during the course of this 
project. Enough samples will be ana- 
lyzed to find out whether the minor ele- 
ments have random distribution or are 
concentrated in certain layers. 

The major elements, calcium and 
magnesium, were found by Cloud and 
Barnes to be of little value for purposes 
of correlation, and the same may be 
found to be true for the less well-known 
elements. Chemistry of the Ellenburger 
should be thoroughly investigated, how- 
ever, even though the results prove to 
be negative. The spectrochemical analy- 
ses are being made by the American 
Spectrographic Company, Pasadena. 
California. 

Clay minerals present in small 
amounts in the Ellenburger may be of 
value for correlation, providing the same 
grouping is not present throughout. The 
clay minerals are identified by X-ray 
diffraction and _ differential thermal 
analysis methods. The Department of 
Ceramic Engineering of The University 
of Texas is equipped to make these tests. 

Paleontological methods, usually used 
for correlation of sedimentary rocks over 
wide areas, are not adequate for the 
Ellenburger because of the scarcity of 
fossils. A few fossils are found in some 
cores, especially in the Cambrian, and 
these will be used to their fullest ex- 
tent. Dr. Preston E. Cloud, Jr., of the 
U. S. Geological Survey, has kindly of- 
fered to examine and interpret any 
paleontological material discovered dur- 
ing the investigation. 

Insoluble residues are now being used 
by oil companies and service companies 
in the attempt to identify the portion of 
the Ellenburger being drilled. The re- 
search project now under way is in- 
cluding insoluble residue work as part 
of the program. E. W. Vanderpool of the 
Residue Research Laboratory, Midland, 
Texas, has offered to make insoluble 
residue logs for Ellenburger material 
examined during the course of the 
project. The insoluble residue method 
will be correlated with the other meth- 
ods being tried. 

* Gross lithologic studies, as well as 
thin section, and additional insoluble 
residue studies, will be made by the 
writer at the Bureau of Economic Geo- 
logy. Special studies of some of the in- 
soluble constituents, such as glauconite, 
chert, and authigenic feldspar, will be 
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necessary. ~ 

“A Study of the Stratigraphy of the 
Pre-Simpson Subsurface Rocks of 
Texas” has been made possible by 
the monetary contribution mentioned 
earlier. Participating companies are the 
Atlantic Refining Company, Gulf Oil 
Corporation, Humble Oil and Refining 
Company, Shell Oil Company, and The 
Texas Company. Splendid cooperation 
from other oil companies is providing 
abundance of core and sample material 
for the project, in addition to that being 
provided by the participating com- 
panies. For example, cores have been 
donated to the project by the American 
Trading and Production Company, the 
Continental Oil Company, the Phillips 


Petroleum Company, the Sinclair Oi! 
and Gas Company, the Skelly Oil Com 
pany, and the Wilshire Oil Company 

Cooperation and aid in other forms 
have been offered to the project by 
various organizations and individuals 
and are greatly appreciated. 

The Midland Map Company, for in 
stance, has donated a year’s subscrip 
tion to the. “Permian Basin Wildcat 
Map” to be used in the project. 

New lines of research may present 
themselves as the work moves along 
Because of the involved nature of th: 
problem, and the proposed comprehen 
sive study, it has been estimated that 
completion of the research will take ap- 
proximately three years. tk * 
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deep and still deeper wells 
make costly round trips 


more expensive than ever 


Men in the petroleum 


industry appreciate 


Christensen diamond drilling 


bits for fewer round trips 


LESS COST PER FOOT. 





To obtain more information on products advertised see page E-55 


“ROUND TRIP COST? 


Today’s trend towards the 


ao 


CHRISTENSEN 


DIAMOND PRODUCTS COMPANY 
1937 SOUTH SECOND WEST - 


SALT LAKE CITY, UTAH 
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FEATURING HIGH EFFICIENCY | = 


ext 
ser 


WITH MAXIMUM SIMPLICITY and ACCESSIBILITY! 


= 


Integrated to work in harness with the famous 
Ajax DP-70 11 x 14 Gas Engine, the rugged new 
AJAX PUMP is the result of years of work to 
produce a simpler, better oilfield pump for fluid 

e iply compar injection service. @ No gears. Minimum number 
hem UP 


| Petroleum of operating parts. It’s a great pump! Get the facts 
‘ e 
Re a in Bulletin 531. 


See the new Ajax Pump at 


the Bethle 
Exhibit, Int 


Exposition, Tulsa, 





AJAX IRON WORKS 


Builders of Gas Engines © Steam Drilling Engines © Industrial Steam Engines 


CORRY, PENNSYLVANIA 


Oil Field Distributors: THE NATIONAL SUPPLY CO., PITTSBURGH, PA. 
R. B. MOORE SUPPLY CO.. BOLIVAR. N.Y. + BETHLEHEM SUPPLY CO., TULSA, OKIA 






































Here’s why we know 
these links are BEST 











4 Only a test to destruction justifies the recom- 
Y mended load capacity and assignment of the 


Ss 


4to 1 safety factor for Web Wilson FrorcEpD 
Elevator Links. Links of each shank diam- 
eter, taken at random from stock, are tested 
to destruction on the Baldwin-Southwark 
Testing Machine (at right) which is capable 
of exerting a force of 4,000,000 pounds. 


Here is scientific proof that these links are 
BEST, but let us consider the factors which 
result in such superiority ... 


Starting with engineering calculations 
which insure adequate steel at points of stress 
-made from steel better suited to the require- 
ments, and higher in cost.than is used in other 
makes of links—Web Wilson FrorceEp Elevator 
Links are the only drop forged links available 
today; welding is entirely eliminated. 


Next follows heat treating to exacting 
standards in modern vertical furnaces to avoid 
warping or distortion—then each link is care- 
fully “Magnafluxed” to assure uniform qual- 
ity and freedom from any imperfections. 

That’s why we know that Web Wilson 
FORGED Elevator Links are BEST—that’s why 
we can proudly say “They are the strongest 
‘link’ in your drilling string.” 


WEB WILSON forged ELEVATOR LINKS 


yt ie » Milken! 2 Reacaraptied 








are Shank Diameter Rated Capacity 

ous INCHES TONS PER LINK 

1% 65 | Lengths from 
2% 110 36 inches to 
23% 150 ) 108 inches 








ELEVATOR LINKS today provide extra strength, 
extra safety and extra value for heavy duty 
= and severe usage. 


Y Tops in the field, Wes Witson Forged 


LITY! 


IF YOU WANT TO “GET TECHNICAL” 


Web Wilson rorcep Elevator Links are made from SAE 4140H steel which is con- 
siderably harder and more expensive to forge and heat treat than the steel used 
in other makes of links. You will find it worth while to refer to the chemical anal- 
ysis of SAE 4140H steel, which is as follows: Carbon, .35 to .45; Manganese, .70 to 
105; Chromium, .80 to 1.10; and Molybdenum, .15 to .25. Hardenability of SAE 
4140H steel runs from 39 to 55. With a Brinell hardness of 350, the tensile strength 
ls approximately 200,000 psi for SAE 4140H steel. Higher tensile strength; greater 
resistance to shock; higher toughness resulting in better resistance to wear—all 
Vital factors in an elevator link—amply justify your approval and specification of 
Web Wilson Links over competitive makes. 


HOUSTON «¢ LOS ANGELES 2 (Box 96) « NEW YORK 
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To Reduce Sucker Rod Stresses 


by Rod Weight Compensator 


By placing part of the counterbalance effect in 


middle of rod string, rod weight compensator 


ls the past decade, rapid strides have 
been made in the techniques of produc- 
ing deep wells with sucker rods. These 
advances cannot be attributed to a sin- 
gle development, but rather to the joint 
efforts of the manufacturers of surface 
units, sucker rods, and downwell 
pumps. Longer stroke surface units have 
contributed toward more effective plun- 
ger stroke at the pump. Alloy steel 
sucker rods have permitted higher load- 
ing of the sucker rod string. Improve- 
ment in materials and manufacturing 
techniques have increased the perform- 
ance and reliability of the pumps. 

These advances have greatly extended 
the limits of sucker rod pumping, but 
the unfortunate truth is that a further 
extension of the limits is needed. Every 
operator who has attempted to design 
an installation to produce a relatively 
large volume of fluid from a 9000 or 
10,000 ft well realizes that he can do so 
only by exceeding the safe working 
limits of the sucker rod string. The 
major part of this stress is not the fluid 
load, but rather the dead weight of the 
rod string itself. 

For example, in a 10,000 ft well, a 
tapered string of 1, %, and %34-in. 


extends the limits of sucker rod pumping 


JOHN R. BRENNAN 





The Author 


John R. Brennan joined Fluid Packed 
Pumo Comnany as sales engineer in 


1948. He has 
traveled exten- 
sively in field 


engineer- 
ing work for 
them, including 
trips to Vene- 
zuela and Peru. 
Brennan was 
graduated from 
Oregon State in 
1937, entering 
Union Oil Com- 
pany’'s training program the same year. 
He worked as an engineer in gas opera- 
tions until entering the Air Force in 
1942. Upon receiving his discharge as 
a Captain in 1946, he was employed 
as dynamometer and pressure bomb op- 
erator before going into reservoir en- 
gineering work. Subsequently he worked 
as assistant production foreman then as 
engineer in drilling operations. 














B-110 


sucker rods will weigh about 20,000 lb. 
This means that without any fluid load 
or impulse load whatever, the top 1-in. 
rod is stressed more than 25,000 psi 
just supporting the balance of the rod 
string. If 30,000 psi is regarded as the 
maximum safe working load, then the 
combination of fluid and impulse load 
would have to be held to less than 4000 
Ib! Obviously in such a well, a high ten- 
sile rod capable of operating at working 
loads of 35 or 40,000 psi will greatly in- 
crease the. amount of fluid that can be 
produced, but the tremendous weight of 
sucker rods is still the predominant de- 
sign factor. 

Much research has been done on 
ways-of reducing this rod load. A recent 
report to the API on the use of alumi- 
num alloy sucker rods indicated a strik- 
ing reduction in maximum polished rod 
load. The lower strength and endurance 
limits of present aluminum alloys still 
limit their application, however. Some 
experiments have also been carried out 
with the use of tubular members in 
place of rods so that their buoyancy 
overcomes much of their dead weight. 
A rough comparison of this would be 
“floating in” a string -of casing. Al- 
though the underlying principle is 
sound, hollow rods have not yet proved 
to be a practical solution to deep well 
pumping. 

If lighter materials are not yet satis- 
factory, and hollow construction is not 
yet practical, the most likely solution 
still appears to lie in utilizing standard 
sucker rods, but somehow reducing 
their effective dead weight. It is com- 
mon practice to reduce the stresses in 
a string of tubing by transferring part 
of its weight to the casing through a 
tubing anchor. Naturally, a transfer of 
weight through a rigid anchor could not 
be used in the sucker rod string since it 
is a moving member. It is possible, how- 
ever, to design an installation that will 
transfer weight hydraulically from the 
rods to the tubing. 

A device has been developed to do 
just this. It is called a rod weight com- 
pensator and consists of a shoe, which 
is run in at a predetermined depth on 
the tubing string. and an insert as- 
sembly. which is run in with the rods. 


EXCLUSIVE 


Shortened cutaway of 2'2-in. compen- 
sator. Tubing and insert assemblies are 
shown separately in lefthand view. 
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FIG. 1. Schematic diagram 
of compensator. 
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through the earth — every year 
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af WITH AXELSSON PLUNGERS 


iid: 


An During the course of a year, a plunger, in a pumping well, may be expected 
Ss are to travel three times the distance through the earth. Axelson plungers 


provide the high quality necessary for positive performance under 
these severe conditions and are typical of all Axelson products. 
The pin end design, for example, is Axelson developed and patented. 
Externally threaded, its construction maintains uniform outside diameter 
from end to end, providing good protection against the introduction of 
abrasive material between the plunger and liner walls. Chrome plating 
or hardened steel wearing surfaces make this plunger ideal for use where 
abrasion is severe. Ask an Axelson expert to recommend and install the 
right combination of Axelson pumping equipment for your well condition. 


Send for Bulletin No. 5005 describing the complete Axelson plunger line. 
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PETROLEUM PUMPING EQUIPMENT a ‘“ 


THERE 1S NO ECONOMICAL 


SUBSTITUTE FOR QUALITY 
® 





AXELSON MANUFACTURING COMPANY — Division of Pressed Steel Car Company, Inc. * PLANTS — Los Angeles 58, Calif.; St. Louis 16, Mo. 
OFFICES — New York City 7, New York; Tulsa 1, Oklahoma; Buenos Aires, Argentina. « DISTRIBUTORS — Jones & Laughlin Supply Co.; 
Great Northern Tool & Supply Co.; Industrial Agencies, Ltd., San Fernando, Trinidad, B.W. |.; Industrias Waldrip & Campbell, Barcelona, 
Caracas and Maracaibo, Venezuela; South American Supply Co., Ltd., Lima, Peru; Sociedad Comercial de Materias Primas Limitado, Rio de 
Janeiro, Brazil; G. Saavedra e Hijos, S. de R. L. Avenida Morelos 31, Mexico, D. F.; Dominion Oil Field Supply Co., Ltd., Calgary, Canada. 
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COMPARISON OF MAXIMUM SUCKER ROD 
STRESS IN STRINGS WITH AND 
WITHOUT ROD WEIGHT COMPENSATOR 
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MAXIMUM ROD STRESS — THOUSANDS OF PSI 


























FIG. 2. Reduction in rod stress that may be expected. 


The insert assembly contains the com- mension established by the API for 
pensator barrel and plunger, the sta- cup-seating shoes for 21-in. tubing. 
tionary packoff, and the upper seal. The Lifting force of the compensator is 
shoe is designed to admit low pressure developed across the plunger. High 
casing gas to the top of the compensa- pressure fluid in the tubing (shown as 
tor plunger through ports situated be- dashes in the diagram) applies a strong 
tween the upper and lower elements of upward thrust on the bottom of this 
the stationary packoff. The shoe also plunger while the low pressure gas from 
provides a liberal annular by-pass to the casing (shown as dots on the dia- 
permit a free flow of fluid around the gram) applies only a weak downward 
body of the compensator. force on the top. The lifting force is 
Fig. 1 is a schematic diagram of the equal to the difference in pressure times 
compensator. The polished rod is a long, the net plunger area. The net area is the 
chrome plated rod, accurately ground area of the 2-in. plunger less the 1 1/16- 
and fitted to a 4 ft, 1 1/16-in. bore pump in. polished rod or 2.26 sq in. Reference 
barrel. The upper end of this rod con- to the drawing will also indicate where 
nects to the bottom of the upper rod the transfer of weight to the tubing is 
string, the lower end passes through the taking place. High pressure fluid is act- 
stationary packoff and connects to the ing on top of the stationary packoff 
top of the compensator plunger. An- while low pressure gas is acting on the 
other long rod fastens to the plunger bottom. The packoff is positioned in the 
and extends out the bottom of the com- shoe by means of a shoulder, and it is 
pensator barrel, connecting to the top through this shoulder that a downward 
of the lower rod string. The compensa- thrust is applied to the tubing. This 
tor barrel and plunger are the standard downward thrust is equal to the lift ap- 
barrel and plunger assembly used in a plied to the rod string, so the compensa- 
2-in. bore insert pump. The stationary tor has, in effect, transferred part of the 
packoff uses standard API seating cups, rod load to the tubing string. 
and the compensator shoe has an inside For purposes of illustration, it is as- 
diameter of 2.290-in., which is the di- sumed that the surface casing pressure 








Data for use in designing rod weight compensator installations. 





Compensator factors 

Rod string above Rod string below —— 
* compensator compensator Setting Compensator Maximum 
API -N depth ift rod stress 
gravity %lin. ZKin. ZRKin. BZKin. %%Kin. feet/footT.D. lb/ft T.D. psi/ft T.D. 

16.4 545 

16.2 . 504 
.508 
.470 


. 549 
.507 
611 
-473 


555 
.508 
515 
.479 
562 
516 
. 520 
483 
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1.15—Impulse factor based on 120 in. stroke at 10 spm or 74 in. stroke at 12 spm. 
1.25—Impulse factor based on 120 in. stroke at 12 spm or 74 in. stroke at 15 spm. 
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would be no greater than the lead ling 
pressure. Then the difference in preg. 
sure across the compensator plunger 
would be equal to the static head of 
fluid in the tubing at the compensator 
setting point. For 10 deg API fluid, this 
would be equal to .434 psi per foot of 
depth, or applied on the 2.26 sq in. of 
lifting area would be equal to .98 ]h 
of lift per foot of depth. 

The method of determining the proper 
setting depth of a compensator is de. 
scribed later in the article. In most jn. 
stallations, it works out to be between 
55 and 60 per cent of the depth of the 
pump. An interesting feature of a com. 
pensator installation is the fact that it 
divides the rods into an upper string 
and a lower string. The rod immediately | 
above the compensator is under a much ~ 
lower stress than the rod immediately 
below the compensator. Therefore, a 
balanced string assumes a double taper, 
with ¥% and 34-in. rods below compensa- 
tor and 1, %, and %4-in. rods above, 

By installing a compensator at the 
proper point in the string the effective 
dead weight of rods can be reduced by 
approximately 33 per cent. A small part 
of this reduction is due to the reduction 
in the number of l-in. rods, but the 
major part of it is the actual downwell 
counterbalance effect of the compensa- 
tor. The compensator cannot balance 
out fluid load, so the percentage reduc: 
tion in polished rod load is somewhat 
less. Fig. 2 illustrates graphically the 
reduction in rod stress that may be ex- 
pected in a compensator installation. 
The values of stress shown in pounds 
per square inch may be converted to 
polished rod load in pounds by multiply- 
ing by .785, the cross section area of a 
l-in. rod. 

The chart demonstrates that in a con- 
ventional installation with a 14-in. 
bore pump the maximum rod stress 
would be 43,000 psi in a 12,000 ft well. 
No rods available today are recom- 
mended for that high a load. With a 
compensator, the maximum stress 
would be 33,000 psi, which is well with- 
in the limits of high tensile rods. 

A less extreme case would be a 
1144-in. bore pump set at 9000 ft. In a 
conventional installation the computed 
maximum rod stress would be 33,000 
psi whereas, with a compensator it 
would be 26,000 psi. The maximum pol- 
ished rod loads would be 25,900 lb and 
20,200 lb respectively. As 33,000 psi is 
within the range of high tensile rods, 
the question logically arises, would the 
compensator pay out in such an instal- 
lation? Actually the payout is quite at- 
tractive for one or more of the follow- 
ing reasons: 

1. The 40,000 psi working load for 
the high tensile rod is based on non- 
corrosive fluid. Where moderate corro- 
sion is present, 30,000 psi is the recom- 
mended limit. 

2. Regardless of corrosive condi- 
tions, a reduction in the maximum 
stress in sucker rods will greatly in- 
crease the period of run before the first 
rod break occurs. After the first break, 
frequency of breaks will be lessened if 
the maximum stress is decreased. 

3. In many instances, the reduction 
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Why you can depend on these 


fue parts to perk up? mu 


pump performance 


There is an axiom that can be applied 

to mud pump performance that’s just as 

true as the fact that water runs down hill: 

mud pump performance can be no better 

than the INDIVIDUAL performance of the five 

most vital parts in the pump. 

That's why any mud pump that is all-Mission equipped has a brighter future for a 
longer, trouble-free life. Designed and made to work together, Mission mud pump 
parts DO work together better than any other combination to give more efficient 
pump performance. 

Mission Pistons—Mission Piston Rods, file hard and Super-Surfaced . . . . Mission 
Self-Sealing Gland Packings—Mission Super Service Liner with Satin Finish*— 
Mission Valves, Silver Top and Super Service, with Mission Upper Valve Springs 
. . .. all have been carefully engineered, and field proved for the most efficient 
and economical performance. All are backed-up by Mission’s unconditional 
guarantee of service. 

So be practical about your mud pump parts. Specify all-Mission to your supply 
store. You can be assured that you will get more service per dollar with Mission 
products in your mud pumps. 
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(percussion) 
DRILL BIT 
Advancement 
in Y2 Century 


Acme’s New Alloy Bit 
—that increases hole 
footage 50% or more 
over ‘‘regular"’ bits — 
can now be had at little 
extra first cost. 


This SENSATIONAL Bit 
was developed to meet 
great demand for bits 
fully capable of drilling 
hardest formations. 


Another advantage: 
this Bit can be dressed 
and tempered (accord- 
ing to Acme's tempera- 
ture color chart) in 
similar manner as re- 
commended for regular 
carbon steel bits. (Write 
for chart.) 












































Deeper penetrating, ex- 
treme hardness makes 
Acme's Alloy Bit hold 






cutting edge, wear 
longer and resist batter- 
ing in toughest drilling. 
Practically no pin break- 
age. 

It is proving positively 
the drilling world's fin- 
est cable tool Bit... 
Exclusively Acme’s. 


For ALL about Bit whose 
EXTRA footage pays- 
and-pays — write TO- 
DAY for 
Prices. 


Catalog and 





FISHING TOOL CO. 
PARKERSBURG W. VA. 


ACM 


Export Office: 
19 Rector St., New York 6, N.Y. 
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in rod stresses effected by using the 
compensator will permit the use of 
lower cost carbon steel rods in place 
of high tensile alloy rods. 

4. In many deep installations sucke1 
rods are the limiting factor in how 
much fluid can be produced. The com- 
pensator, by substantially reducing the 
rod load, permits a much higher fluid 
load on the rods. 

Reduced stresses in the rod string re- 
duce the maximum polished rod load 
and the load on the surface unit. 

1. A unit with a lower beam load 
may frequently be used. In the example 
just cited, a moderately large unit 
would have ample beam rating to han- 
dle the compensator installation where 
the peak polished rod load was 20,200 
lb, but only the largest units would 
be adequate for the 25,900 lb load on a 
conventional installation. 

2. The counterweight required is re- 
duced by the amount of the compensa- 
tor lift. Where smaller counterweights 
can be specified, a considerable saving 
can be effected in the original cost of a 
unit. 

3. As weight is reduced on both ends 
of the beam, the reduction in load on 
the saddle bearing, sampson post, and 
foundation would be twice the amount 
of the compensator lift. 

It will be noted that the above ad- 
vantages are all based on deep wells. 
The compensator in its present form 
probably has no application in wells 
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less than five thousand feet deep, and 
a marginal application in wells between 
five and seven thousand feet. Below 
7000 ft, it becomes attractive in almost 
any installation. 

Another factor should be considered 
in designing a compensator installa. 
tion. Using the conventional methods 
of calculation, no decrease in torque 
on the unit speed reducer will be indi. 
cated. This at first seems strange as the 
polished rod load is reduced so greatly, 
but it is theoretically reduced a like 
amount on the upstroke and down. 
stroke. Therefore, the unit torque, 
which is based on the difference be. 
tween upstroke and downstroke loads 
is not reduced. 

Actually, dynamometer cards on com- 
pensator installations do indicate some 
torque reduction. Two theories have 
been advanced to explain this. One is 
that the compensator barrel and plun- 
ger act as a hydraulic dashpot, dampen- 
ing harmonic vibrations in the rod sys- 
tem. This would lower peak loads. The 
other is that since the downwell pump 
only moves the fluid as far as the com. 
pensator on the upstroke, and that the 
compensator moves it from there to the 
surface on the succeeding downstroke, 
the more balanced fluid flow during the 
pumping cycle tends to utilize the 
energy input of the unit more efficiently, 
thereby recuding the unit torque. 

Whether either theory or both is true 
will have to be substantiated by exten- 
sive dynamometer data. Downwell dyna- 
mometers would be exceptionally val- 
uable in analyzing a compensator sys- 
tem. Until such data substantiates the 
present evidence, torque reduction 
should not be used as a reason for jus- 
tifying a compensator installation. 

The compensator should be situated 
at a point in the well where there is suf- 
ficient weight of rods below it to more 
than overcome its lifting force. In an 
optimum installation, the dynamic 
downstroke weight of the rods located 
below the compensator will just exceed 
the lifting force so that the rods above 
the compensator will remain in tension. 
Some interesting problems arise in de- 
signing this optimum installation. 

First it is necessary to determine 8 
means of computing the dynamic load 
that will be encountered in the system. 
Accurate values on static rod weights 
can be computed and very good ap- 
proximations of static fluid load can 
be made provided reasonably good data 
are available on fluid level, oil gravity, 
and water cut. It is general field prac- 
tice to convert these static weights. to 
dynamic weights by means of an im 
pulse factor. Two somewhat different 
formulae are most commonly used in 
computing this factor. The Slonnegar 
formula assumes that the impulse fac- 
tor will increase directly as a product 
of the stroke length and strokes per 
minute. The Mills formula assumes that 
the impulse factor will increase directly 
as the product of the stroke length and 
the square of the number of strokes 
per minute. In the Slonnegar formula, 
the impulse factor is applied to the 
dead weight of rods and fluid, but in 
the Mills formula, the impluse factor 
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WILSON-SNYDER DUPLEX POWER PUMPS 


Two important sizes in the Wilson-Snyder line of Power Pumps are the 214-P and the 212-P, built especially 
for medium depth drilling. 

Here are a few of their many features: 

One-piece, high-strength power frame. 

One-piece, direct-flow type, cast steel fluid end with large passages for easy flow. 

Heavy-duty, field-adjustable roller bearings throughout. 

DI-HARD, long-life, fluid-cylinder liners and HI-HARD piston rods. 

Forger alloy-steel, heat-treated, fluid valves and seats. 

Power end lubricated with combination oilbath and positive-flow lubrication. 

Cross-head pin roller bearings, diaphragm stuffing boxes, and fluid-end stuffing boxes are pressure grease- 
lubricated. 


Call or Write Houston Headquarters or your 
nearest Wilson Store for additional information 


Exclusive Distributors—Louisiana and Texas Gulf Coast 


WILSON SUPPLY COMPAR 


BRANCH STORES 4 SALES OFFICES 
itis, Cpapen Chime ‘Wiihadin, tor 1301 Conti St. (Cor. of Walnut) ao 
City, Columbus, Barbers Hill, Liberty, Beaumont, HOUSTON TEX AS Dailas 
Kilgore, Monahans. LOUISIANA—Lake Charles, , Shreveport 
New Iberia, Houma, Harvey, Shreveport. New Orleans 
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is applied to the weight of rods only. 
and the static weight of fluid is added 
to this value to obtain the maximum 
polished rod load. 

Although there is a fundamental dif- 
ference in derivation and application of 
the two formulae. both are in common 
use in the field. The author feels that 
the Mills formula is more applicable 
to deep wells and longer stroke units 
and has chosen to use it for calculations 
on the rod weight compensator. 

The Mills impulse factor for a 10 ft 
stroke unit operating 10 strokes per 
minute is 1.15. Under these conditions, 
the computed maximum upstroke rod 
load would be 15 per cent greater than 
the static rod load and the computed 
minimum downstroke load would be 15 








Check a 
JENSEN UNIT, 


then double-check it 
— the answer's still 


JENSEN 


Before you invest in your next pumping 
equipment, investigate Jensen Units. You 
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can do this several ways: Call a Jensen | 


representative; write for a catalog; or... 


See Our Exhibit 


OIL SHOW 
TULSA, May 14-23 
Booth 21, Kansas Building 


No matter what you are looking for in a 
pumping unit, we believe you will find it 
in one of the 22 JENSEN Units. 


ENSEN 


BROTHERS MFG. CO., Inc. 





Coffeyville, Kansas, U. S. A.| 


Export Office: 50 CHURCH STREET 
NEW YORK CITY 
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per cent less than the static rod load. 

In a conventional installation, the 
downstroke load is seldom calculated, 
since until highly improbable impulse 
factor of two is approached, the rods 
have some weight to cause them to fall. 
In the compensator installation, how- 
ever, a lifting force is inserted at a 
point in the rod string, and the effective 
downstroke weight of the rods below 
the compensator must be adequate to 
overcome this lifting force. 

The buoyant effect of the rods must 
also be considered. A pound of steel 
weighs approximately .87 lb when sub- 
merged in fresh water. The same pound 
of steel weighs about .89 lb when sub- 
merged in 30 API gravity oil. Sucker 
rods suspended in the production fluid 
in the well tubing show this same pro- 
portionate decrease in weight. 

It is necessary, therefore, in design- 
ing a compensator installation to as- 
sume the maximum impulse factor at 
which the system will be operated and 
to know as accurately as possible the 
specific gravity of the fluid to be pro- 
duced. The compensator may then be 
set at a point where the dynamic buoy- 
ant downstroke weight of the lower rod 
string is equal to the compensator lift. 
In order to do this, it is necessary to 
know the p roportion of % and %4-in. 
rods situated below the compensator. 
The taper of the rod string above as 
well as below the compensator must 
be solved simultaneously with the set- 
ting depth in order that a balanced rod 


string will result. Equations for both 
upstroke and downstroke load condj. 
tions were written in terms of length 
of the various sized rods. 

Equations on the upstroke were set 
up so that there was an equal caley. 
lated maximum stress in the top 1-in, 
the top Yg-in., and the top %4-in. rod 
in the upper rod string, and in the top 
34-in. rod in the lower rod string, Ip 
the equation on the downstroke, the 
buoyant downstroke weight of rods was 
equated to the compensator lift. 

Because of the many variables, the 
simultaneous equations used in solving 
the rod string design and compensator 
installation depth become unworkably 
complex when they were kept in gen. 
eral terms. Therefore, they were set up 
and various numerical values of spe. 
cific gravity and impulse factor were 
substituted. This method yielded data 
that could readily be tabulated. The ya. 
rious rod sizes are shown as percent. 
age of pump depth. Setting depth, com. 
pensator lift, and maximum rod stress 
are shown as factors which have only 
to be multiplied by the pump depth 
in feet to yield the setting depth in 
feet, the lift in pounds, and the maxi- 
mum rod stress in pounds per square 
inch. kee 
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Crude oil production in the United 
States in 1952 set a new record. It went 
up from 2,247,711,000 bbl in 1951 to 
an estimated 2,291,997,000 bbl in 1952, 
an increase of more than 44,000,000 bbl. 











This battery of three skid-mounted 4-5H-1607 Rolo Wellcheckers is one of five high-pressure 
installations with one of the major producers on the Gulf Coast. These units are arranged so 
that free water knockouts can be added at a later date by merely adding the controls. 

Made in various sizes and working pressures to fit any operation, Rolo Wellcheckers sepa- 
rate the well fluid into three phases of oil, gas and water, and meter each accurately. This 
enables operators to check well production daily, and secure accurate tax and royalty records. 
Installations of this type are approved by regulatory bodies: 

Write today about your well testing and oil metering requirements, and let us work with 
you on your problems. See Composite Catalog, or write for illustrated bulletin. 






Crude Oil Metering Specialists 


MANUFACTURING COMPANY 


P. O. BOX 6763, HOUSTON 5, TEXAS 
BRANCHES: Corpus Christi, Midland, Kilgore, Tulsa, New Orleans, 
Los Angeles, Bakersfield, Casper, Calgary, (Alta.) 


Petroleum Industry Consultants, Apartado 3992, Caracas, Venezuela 
EXPORT OFFICE: R. S. Stokvis & Sons, Inc., 17 Battery Place, 


To obtain more info-mation on products advertised see page E-55 


New York, N. Y 
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Flow Through Cavities in Porous Media® 


Discussion is vitally important when considering development 


of limestone fields, particularly those in Western Canada 


1. Introduction 


The problem of fluid flow through 
cavities in otherwise homogeneous por- 
ous material has recently gained much 
interest as it is of vital importance in 
connection with the development of 
many oil fields in Alberta. It is a striking 
feature of these fields that their produc- 
ing formations are limestones containing 
large numbers of vugs. Conventional 
reservoir engineering, developed on 
homogeneous sandstones, is therefore, 
not directly applicable. 

The reservoir engineer usually as- 
sumes that the pay zones have a well 
defined microscopic permeability whose 
values he obtains from the core labora- 
tory. (By microscopic permeability one 
designates the permeability of a volume 


_ of rock very much smaller than the vol- 


ume of an ordinary core plug.) This is 
an assumption that is not justified in a 
reservoir made up of vuggy limestone. 
In such a reservoir, only the notion of 
effective or apparent permeability of the 
whole field will make sense. 

Unfortunately, core analysis is not 
able to give more than local values for 
permeability, which on account of the 
vugs, vary widely from zero to infinity. 
Therefore, the problem arises to find a 
connection between local and effective 
values of permeability. 

The answer to this problem is to be 
obtained from a study of flow through 
vugs or cavities. A search of the avail. 
able literature did not reveal an indica- 
tion that the problem has been’ investi- 
gated before. Thus, the development of 
the fundamental equations will be given 
here using basic physical principles. 
Analogies with similar physical phe- 
nomena will be discussed and an analy- 
tical solution will be given for two di- 
mensional flow, and for some cases of 
three dimensional flow. Finally, the re- 
sults will be applied to calculate the 
effective permeability of a certain type 
of vug in an oil pay. 

2. Basie Laws 

First, consider some general aspects 
of the flow of a fluid through vuggy rock. 
To make the problem more readily ac- 
cessible to theoretical investigation, one 
must make some idealizations. Thus, as- 
sume the rock as of uniform and homo- 
geneous porosity and permeability, and 
the vugs as of such simple geometrical 
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patterns as will be most convenient for 
the calculations. 

The law governing the flow in the rock 
is that of Darcy: (See, e.g., Muskat, 
1946) 

v = grad © 


(2.1) 


k 
® Rc (2.2) 
which yields for steady flow of an in- 
compressible fluid: 
Abd = 0 (2.3) 


In these formulae, v signifies the veloc- 
ity of approach, k the permeability of 
the rock (without vugs), p the pressure, 
y the density and , the viscosity of the 
fluid, g the gravity acceleration, xyz Car- 
tesian space co-ordinates (z being ver- 
tical), and A the Laplace operator. 

In contrast to the flow in the rock, the 
flow in the vugs is governed by the laws 
for viscous fluids. Considering, however, 
that the velocity in the vugs will be much 
greater than that in the rock for the 
same pressure gradient, it will be per- 
mitted to represent the vugs as regions 
of infinite permeability within the rock. 
In other words, one assumes the boun- 
daries of the vugs at constant potential 
@, as any gradient within a vug would 
be abolished at once due to the assumed 
infinite mobility of the fluid in it. This 
entails that the lines of flow in the rock 


EXCLUSIVE 


will strike the boundaries of the vugs at 
right angles. 

Thus, the problem presents itself in 
the following fashion. One is trying to 
determine the flow of a fluid in porous 
matter, the vugs being represented as 
regions of infinite permeability. In math 
ematical terms, one is looking for solu 
tions of Laplace’s equation, which yield 
a constant potential on the boundaries 
of the vugs. 

3. Analogies 

The problem of flow through vuggy 
limestones as formulated in Section 
possesses analogies in other fields of the 
physical science. The theory of the flow 
of electricity and heat, the distribution 
of stresses in membranes, etc., leads to 
the same differential equation of Lap 
lace with similar boundary conditions 
Thus, known solutions of those theories 
may be used to get solutions for the flow 
of oil in vuggy rock, and model experi 
ments may be performed to duplicate 
the phenomena of flow by different 
physical means. Now, to discuss some of 
the possible analogies. 

(A) The Flow of Electricity. The 
steady flow of electricity in a condueting 
medium is governed by Laplace’s equa 
tion: 

Ad@=0. i ile” ok 

rr (| 
where E = @/p is now the electric po 
tential, p the conductivity and i the cu: 
rent density. Furthermore, on the boun 
dary of two media one of which is very 
much more conducting than the other, 
the potential will be constant. This gives 


(3.1) 
9 


a means for duplicating the boundary 
conditions of flow of oil in vuggy rock. 


Representing the rock by a relatively 
badly conducting medium such as a 
weak electrolyte, one can insert the 
“vugs” as pieces of well conducting 
metal. Experiments of this type for the 
study of flow through porous media have 
been successfully completed (Dolcetta, 
1949). 

(B) Flow of Heat. The flow of heat 
in a heat conducting medium is also goy 
erned by Laplace’s equation (3.1); un 
fortunately it is not generally feasibl 
to use this fact for constructing experi- 
mental analogies of the flow through 
porous matter, as it is quite difficult to 


measure heat flow accurately. Many 
analytical solutions of Laplace’s equa- 
tion, however, have been developed in 
connection with the study of heat flow 
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(Carslaw and Jaeger, 1947), which can 
be at once applied to porous flow prob- 
lems. 

(C) Flow Around an Obstacle in Two 
Dimensions. If it is assumed that a flow 
problem of two dimension flow has been 
solved, then the flow lines and the equi- 
potential curves are known. The equipo- 
tential curves form a family orthogonal 
to the flow lines. Furthermore, if the 
flow lines are expressed in the form 


X (x, y) (3.3) 


then it is well known that the function 
X is also a solution of the Laplace equa- 
tion. In other words, if flow lines and 
equipotential lines are interchanged, 
then one obtains again a valid flow pat- 
tern. 

(D) Flow Through a Vug. This re- 
mark may be used to correlate flow pat- 
terns around an obstacle with those 
through vugs. For, the equipotential 
lines must strike an obstacle at right 
angles as there cannot be an orthogonal 
component of the gradient (i.e. the ve- 
locity). Thus, the equipotential curves 
of the flow around an obstacle satisfy the 
same boundary conditions as the flow 
lines in the neighborhood of a vug. A 
system of flow lines around an obstacle 
can therefore immediately be identified 
with the equipotential curves of flow 
through a vug of the same shape as the 
obstacle. 

This is a very useful relationship. The 
steady flow around obstacles in two di- 
mensions has been extensively studied 
both experimentally and theoretically in 
connection with the development of air- 
plane wings. 

It is thus possible to take over certain 
results from aerodynamics and re-inter- 
pret them in terms of flow of oil through 
vuggy rocks. 


= const. 


4. Solutions in Two Dimensions 

It is necessary to proceed and give 
actual analytical solutions of the mathe- 
matical problem begun in Section 2. The 
present section is confined to two dimen- 
sional flow. Such flow might occur if the 
vugs are relatively long and at right 
angles to the general direction of flow. 

It has been mentioned in Section 3 
(d) that flow lines and equipotential 
curves form two mutually orthogonal 
systems of lines. Let the equipotential 
curves be given by 

® (x, y) = const. (4.1) 

(x, y being Cartesian space co-ordi- 

nates ) 
and the flow lines by 

AX (x, y) =: (4.2) 


const. 


Then, @ as well as X must satisfy the 
Laplace equation 
\6= AX=0 (4.3) 


Furthermore, they are connected by the 
following relationship (v, being the x- 
component of the velocity ) 

v 


(4.4a ) 
(4.4b) 


«= 0%/0x=2X/oy 
Vy = 0 ®/Oy = —O X/ox. 


B-122 


These are the Cauchy-Riemann dif- 
ferential equations, which permit one to 
take @ and X together into one complex 
function (See e.g., Lamb, 1945). For, 
the real and imaginary parts of any com- 
plex analytic function satisfy the 
Cauchy-Riemann as well as the Laplace 
differential equations. Thus, it can be 
set (i being the imaginary unit) 


Z=X-+ io (4.5) 
z=x-+iy. (4.6) 


Actually it is generally more custom- 
ary to write Eq. (4.5) with real and 
imaginary parts reversed. It is, however, 
permissible to interchange real and im- 
aginary parts (i.e. flow and equipoten- 
tial lines) : the flow around an obstacle 
is hereby transformed into the flow 
through a vug, as stated in Section 3 
(d). Thus, any function Z(z) which has 
been derived in the conventional way 
with X and ® reversed as in Eq. (4.5) 
to describe flow around an cbstacle, can 
be used without a formal change to de- 
scribe flow through a vug if it is inter- 
preted as indicated by Eq. (4.5). 

Thus, it is at once possible to write 
down the equations of the fundamental 
flow through a circular (i.e., cylindrical) 
vug. Since the fundamental flow around 
a circular obstacle is given by (Lamb, 


1945) : 
Z=2z-+a?/z. (4.7) 


if X and @ are reversed as in Eq. (4.5), 
the same equation (4.7) yields the flow 
through a circular vug if it is interpreted 
as indicated by Eq. (4.5). Separating 
real and imaginary parts yields 


® = y (1 — a?/r?) = rcos #9 (l— 


| a) ‘ (4.8) 
X = x (l+ a?/r?) = rsing (1+ 
a*/r?) oe ee ee om (4.9) 


where r? = x? -++- y? as usual and @ is 
the angle between the vector (x; y) and 
the y axis. ‘ 

Thus, for the radial and tangential 
components of the velocity (v, and vz) 
follows: 





Ve = 0 8/Or = cos 9 

x (14 =). (4.10) 
Vo = 25 = — sin 9 

x (1-4) (4.11) 


This shows that Eq. (4.7) describes 
the flow through a circular vug of radius 
a. The velocity at infinity is unity and 
in the + y direction. 

One may call the flow pattern de- 
scribed by Eq. (4.7) “fundamental flow 
pattern.” It is well known that one can 
transform the exterior of a circle onto 
any simply connected domain in the 
(x, y) plane by conformal mapping and 
that hereby flow lines and equipressure 
curves remain such. Thus, the flow 
through a circular vug being known, one 
is able to get at once the flow lines 
through a vug of any shape if the trans- 
formation function can be constructed. 










The construction of the transformation 
function, of course, is not easy. It is the 
fundamental problem, however, in the 
theory of functions of complex variables, 
and much literature is available (See 
Hurwitz-Courant, 1929). 

5. Solutions in Three Dimensions 

The task is to find solutions for the 
mathematical problem stated in See, 2 
now in three dimensions. Unfortunately, 
the problem in three dimensions is much 
more difficult than that in two, as the ad. 
dition of an extra dimension deprives 
one of the possibility to use the tech- 
nique of complex variables and cop. 
formal mapping. 

Therefore, one has only direct tech- 
niques to attack the problem, and this 
will only be possible for very simple 
geometrical patterns. 

Thus, consider the study of a spherical 
vug. 

Again, it is not possible to duplicate 
former procedures and to obtain the 
flow through a spherical vug from that 
around a spherical obstacle. The equipo- 
tentials form surfaces and the flow is 
along lines such that it is not possible 
to interchange the two. The solution, 
however, can be obtained along the same 
lines as that for the flow around a 
sphere. 

The flow around a sphere is obtained 
by putting a dipole into a homogeneous 


flow field: (See Lamb, 1945) 


cos 


2 





&=ux+~ (5.1) 
‘fT 


Here, x, 6, r are cylindrical co-ordi- 


nates, u is a constant and , the pole 
strength of the dipole. It then follows: 


& = cos 9 (ut ~) . (5.2) 








fa) 4 Qr r 
(5.3) 
19@eo_, 
6 i. 
x (w+ £5). . (54) 
4 r? 


If « = 27 ua® is set, then the flow 
around a sphere ensues. However, if one 
sets instead 


——=-—ua*®. . . (5.5) 


then the tangential velocity component 
v, vanishes on the surface of a sphere 
with radius a. In other words, setting 
u = —4rua*® in Eq. (5.1) yields the 
flow pattern through a sphere. Thus, the 
potential-that was sought is: 


3 
@ u cos @ (: — =) .. Ce 
r2 


and it is seen that the constant u is equal 

to the magnitude of the velocity at infin- 

ity, it’s direction being along the + X 

axis. 

6. Application: Effective Permeability 
The results given in Section 4 and 5 

may seem rather theoretical, although 
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You may think the above cartoon is silly, but this 
is actually how some drum end cuts are made. 
LeBus does not recommend a system such as this. 


















So that the operator can get the best line perform- 
ance and greatest amount of line service per dollar 
spent, it is very important that he use a regular 
system of moving the line forward and cutting off 
at the drum. Drum end cuts should be made accord- 
ing to ton-mile records, and the number of feet cut 
off should be based on drum core circumference. 
The cut off portion should be an even ’number of 
wraps plus one-half or one-third. This procedure 
changes the load lifting position on the crown block 
traveling block, sheaves and drum core where the 
line has had excessive wear, and these load lifting 






























Photograph of one 
type of dead line 
clamp recommend- 
< ed so that the line 
can be slipped 





















: through safely and positions should be checked carefully for bad sec- 
#: quickly to prepare tions. , In case of excessive line punishment after 
; es for making drum pulling on stuck drill pipe, or setting heavy strings 
~~ ; / a end cut-offs when of casing, the line should be inspected thonoughly 
' changing the load- and positions should be changed more often. 
lifting position of 
the wire line on the The LeBus Grooving and Spooling System™ offers 
drum, the crown many time-saving advantages for cutting off. The 
block and traveling LeBus method of spooling and their cutting-off 
block sheaves. formula is fully explained and demonstrated to 


crews at the time the grooving installation is made 
so that every advantage pays off for the operator. 
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they yield the complete solution of the 
problem for the special cases considered. 

One can proceed, however, to make in- 
mediate applications. One of the most 
important questions is to find how the 
permeability of rock is affected by the 
presence of vugs. Thus, assume that in 
a piece of rock of permeability k there 
is a spherical vug of radius a. The cen- 
ter of the sphere will be taken as the 
origin of a Cartesian co-ordinate system 
(x, y, z, being co-ordinates). In the rock 
there flows a fluid of viscosity » in the 
-+- x direction, the velocity being u at a 
great distance from the vug. If one were 
to measure the permeability of the rock 
by determining the pressure p and ve- 
locity v at two points on the x axis, 


say for x =-+A and x = —A, one 
would not find the permeability k, but 
something less. We shall call this the ef- 
fective permeability and denote it by k’. 

It can be calculated how much k’ 
would be in the hypothetical case de- 
scribed above. 

According to the results of Section 5, 
the flow is governed by the following 
equations: 

a® k 
® = ucos 6 (: - =) =——p 


9 a® 
| -_ a 
Vv, = ucos @ (: a - +) 
a 
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Thus pressure and velocity fo. 


xX = A, 
y = 0 (that is r = A, cos 6 


1) are: 
(A) =o A — 
p(A) k u(a =) 
2 a 
1+ - 


For x = — A, y = 0 one obtains for the 
pressure just the negative of the above 
value. 

The effective permeability k’ is that 
which would correspond to Darcy’s law 
between + A and — A, thus: 


(6.3) 
v,(A) 


(6.4) 


k’ Ap 
L- 2 \ 

(6.5) 
Hence, inserting Eq. (6.3) and (64) 
into (6.5) one obtains 


k’ Mm a°\ ] 
a } pion a 
nk v(A a 


(6.6) 
If one sets 
a a/Ay? «sc sn c » CO 
Eq. (6.6) yields: 
ss - 
k’ i= k 
l—a 
See ake eo 


This result is obviously quite plausi- 
ble: if a = 1, i.e., the points of measure- 
ments are on the surface of the sphere, 
the apparent permeability is infinite: if 
a = 0, i.e., the points of measurement 
are very far from the sphere, the perme- 
ability is that of the rock without the 
vug. Equation (6.8) corresponds rough- 
ly to what is measured in routine per- 
meability tests of cores. There is one 
difference, however; in routine tests it 
is necessary to keep the cores of finite 
diameter such that one has additional 
boundary conditions, namely the flow is 
parallel to the walls of the cylinder. In 
this instance, the flow described by Eq. 
(6.1) is probably more close to that ac- 
tually taking place in the reservoir than 
the flow observed in the routine test, as 
imposing those boundary conditions is 
very artificial. Thus, the results of Eq. 
(6.8), as well as the phenomena in the 
reservoir can be compared with the rou- 
tine core tests only if the diameters of 
the cores are large with respect to those 
of the vugs. 


References 


H. S. Carslaw and J. C. Jaeger (1947)—The 
Conductioén of Heat in Solids. Oxford Univer- 
sity Press. 

R. Courant and D. Hilbert (1943)—Metho- 
den der Mathematischen Physik—2 Volumes— 
Springer, Berlin. Interscience Publishers, Inc., 
New York. 

A. Dolcetta (1949)—Apparatus for the Ex- 
perimental Solution of Hydrodynamic Prob- 
lems with the Method of Electrical Analogy. 
Energia Elett. 26. 461-8. 


A. Hurwitz and R. Courant (1944)—Funk- 


tionentheorie, 3 Aufl. Springer, Berlin, 1929 
Interscience Publishers, Inc., New York. 
Sir H. Lamb (1945) 
Pub., New York. 
M. Muskat (1946)—The Flow of Homogene- 
ous Fluids through Porous Media. Edwards, 
Ann Arbor, Mich. kx 


Hydrodynamics— Dover 











ee 





(6.3) 


(6.4) 


for the 
> above 


is that 
ys law 


(6.8) 


ylausi- 
asure- 
phere, 
ite: if 
ement 
erme- 
it the 
ough- 
> per- 
s one 
sts it 
finite 
tional 
ow is 
or. In 
y Eq. 
it ac- 
than 
st, as 
ns is 

r Eq. 

1 the 

rou- 

rs of 

hose 


—The 


niver- 


letho- 
nes— 
Inc., 


. Ex- 
Prob- 
logy. 


‘unk- 
29-— 
Jover 
rene- 
ards, 
k x 








Nitrous Oxide 





An Interfering Factor in Geochemistry 


Generation of certain gases near the earth's surface makes 


more difficult, the finding of possible petroleum accumulations 


Abstract 


By use of the mass spectrometer the 
presence of nitrous oxide in soil air and 
soil gas samples has been confirmed. In 
all of the soil air samples analyzed (58) 
nitrous oxide was found to comprise 50 
per cent or more of the “condensable” 
gas fraction. Although hydrocarbons can 
be differentiated from the nitrous oxide 
if combustion methods are used and are 
carefully interpreted, it appears to be 
practically impossible to separate ni- 
trous oxide from ethane by the usual 
physical methods used because of the 
closeness of their boiling points (both 
boil at approximately —89 C). It is sug- 
gested, therefore, that nitrous oxide may 
have comprised a substantial part of the 
“ethane” reported in geochemical 
studies where combustion methods were 
not used to effect a separation of these 
gases. 


In the geochemical approach to oil pros- 
pecting a chemical analysis for some 
constituent in the near surface soil is 
made, and the results interpreted by 
establishing contour lines of equal com- 
position on a map of the area under in- 
vestigation. The analyzed material is as- 
sumed to bear some relation to the pres- 
ence of petroleum, and the existence of 
an anomaly is the usual necessary crite- 
rion for a good location. Of the many 
constituents of the near surface soil that 
might be indicative of petroliferous ac- 
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cumulations, the low molecular weight 
saturated hydrocarbons have been con- 
sidered by many to be the most reliable 
indicators. As methane may also be gen- 
erated near the earth’s surface by bac- 
teria and ‘decay, there has been a de- 
cided trend to place less emphasis on 
the use of this gas and more on ethane, 


EXCLUSIVE 


propane, butane, etc., with the major in 

terest on ethane. Studies of this type ar 
based largely on the questionable hy 

pothesis of migration of ethane (and 
higher hydrocarbons) from the rese! 

voirs to the earth’s surface (Fig. 3) With 
the realization that the relationship be 

tween surface concentrations of hydro 
carbons and accumulations of petroleum 
at depth remains to be established, the 
material presented here bears only on 
the errors in determining ethane caused 
by the presence of nitrous oxide. 


Experimental 
Soil air (air present in the interstices 
of porous sand bodies) and soil gas (gas 
desorbed from the surface of the soil 
solids) have been analyzed for their con 
tent of the lower weight saturated hydro- 
carbons (ethane, propane, butane, etc.) 


by condensing these constituents at the 
temperature of liquid nitrogen (—196 
C) or at a slightly lower temperature 
(—210 C) using, liquid nitrogen at re- 


duced pressure.’ 


Soil Air Sampling 
In analyzing soil air, the gas sample 
was withdrawn from the soil through a 


copper tube placed at the bottom of a 
hole 2 to 12 ft deep. A flange was at- 


tached to the lower end of the copper 
tube, and wet dirt was replaced in the 
hole to exclude atmospheric air from 
the sample. A vacuum of approximately 


one half an atmosphere was maintained 
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FIG. 1. Flow sheet showing how 
soil air sample is obtained and 
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TABLE 1. Nitrous oxide in soil air* and soil gas} samples. 





Wt of soil Vol. of 
Analysis Sample Desorption or vol. of cond. gas 
No. number source treatment soil air cc mm 
1 X-450 Soil air* None 5.0liters 2.7 
2 X-487 Soil air* None 5.0 liters 6.9 
3 X-495 Soil air* None 5.Oliters 24.6 
4 X-496 Soil air* None 5.Oliters 11.2 
5 X-500 Soil air* None 5.0 liters 2.8 
6 X-557 Soil air* None 5.0 liters 2.0 
7 X-574 Soil air* None 5.0 liters 2.9 
8 X-540 Soil air* None 5.0 liters 575 
9 X-545 Soil air* None 5.0 liters 606.5 
10 X-535 Soil air* None 5.0 liters 433 
11 X-457 Soil air* None 15 liters 7.8 


12 X-413 Soil air* None 
13 X-443 Soilair* | None 


14 X-313 Soilgas{Soilacidtreated 25¢ 
15 X-312 Soil gast Soil acid treated 
16 X-319 Soil gast Soil acid treated 
17 X-327 Soil gast Soil acid treated 
18 X-389 Soil gast Soil acid treated 
19 X-256 Soil gast Soil acid treated 
20 X-316 Soil gast Soil acid treated 1 
21 X-323 Soil gast Soil acid treated 1 
22 X-314 Soil gas{ Soil acid treated 1 
23 X-320 Soil gast Soil acid treated 1 
24 X-244 Soil gast Soil acid treated 1 
25 X-237 Soil gast Soil acid treated 1 
26 X-370 Soil gast Soil acid treated 1 
27 X-298 Soil gast Heated at 300C 1 


28 X-379 Soil gst Evacuationonly 1 
Blan pote 
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30 X-185A Blank 
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Per cent N20 
Vol.of Incon- In 
N20 dens orig. 
ec mm frac gas Remarks 
2.2 82 0.00005 Location No. 1 (Dallas, Texas) 
3.6 52 0.00008 Location No. 1 (Dalias, Texas) 
23.0 93 0.00051 Location No. 2 (Irving, Texas) 
10.4 93 0.00022 Location No. 2 (Irving, Texas) 
2.0 71 0.00004 Atmospheric air location No. 2 
1.5 75 0.00003 Location No. 3 (Wyoming) 
2.6 89 0.00006 Location No. 3 (Wyoming) 
574 100 0.013 Location No. 4 (East Texas) 
606.4 100 0.013 Location No. 4 (East Texas) 
431 100 0.0096 Location near No. 4 (East Tex.) 
6.5 83 0.00005 Location No. 1 — Bigger vol. 
tested 
25.7 79 0.00014 Location No. 5 — Bigger vol. 
tested 
30.9 93 0.00017 Location No. 5 — Bigger vol. 
tested 
0.3 ene 
0.2 ree Most of sample is Co, Cs, & Cx 
0.18 eg Most of sample is C2, Cs, & C4 
0.18 Ce Most of sample is Co, Cz, & C4 
0.05 me egies Most of sample is C2, Cs, & Cx 
0.03 - wtatace Most of sample is Co, Cz, & Cs 
0.35 — ee Most of sample is C2, Cs, & C4 
0.57 Paes Most of sample is C2, C3, & C4 
0.20 - ‘acceeas Most of sample is C2, Cs, & Cs 
0.40 OD . cimedatie Most of sample is C2, Cz, & Cy 
0.17 Oe Goa ced Most of sample is C2, C3, & C4 
0.88 MD denne : 
0.36 Cre 
0.9 © - secesee Olefins (19.6 cc mm) main 
constituent 
0.04 Oe: seh deuws 
0.0 eee Blank shows apparatus free of 
eeseee 0 


N2' 
vpeneaee Blank shows apparatus free of 
N20 





* Soil air refers to gas present in interstices of soil. 


t Soil gas refers to the gas desorbed from a sample of soil using some laboratory process. 








to draw the air from the soil over chemi- 
cal reagents to remove carbon dioxide 
and water. At this vacuum the conden- 
sable fraction was separated from the 
oxygen and nitrogen by passing the air 
through a trap maintained at —196 C 
with liquid nitrogen,? and was then fur- 
ther purified in a high vacuum system 
similar to that described by Prescott and 
Morrison? in which mercury cut-offs 
were used in place of lubricated stop- 
cocks to prevent loss or contamination 
of the hydrocarbons separated from the 
soil air. After removal of water vapor 
and carbon dioxide over purified chemi- 
cal reagents in the vacuum system, the 
volume of “condensed gas” was deter- 
mined by pumping the sample into a 
pipette similar to that described in the 
literature.* Finally, the sample was 
transferred to a sample tube in which 
the entire sample was sealed for subse- 
quent analysis in the mass spectrometer. 
This latter tool was used to determine 


quantitatively the amounts of each hy- 
drocarbon present as well as the amount 
of nitrous oxide in the sample. By the 
use of the mass spectrometer the pres- 
ence and amount of nitrous oxide can be 
explicitly determined. In the past* the 
presence of nitrous oxide in soil air sam- 
ples was deduced, but not determined 
directly. 


Soil Gas Sampling 


Soil gas samples were treated in a 
similar manner, except for an initial 
desorption step in which the gas was 
removed from the surface of the solid. 
Soil gas was desorbed by evacuation 
alone, by heat plus vacuum, or by acid 
treatment of the solid followed by evac- 
uation. The condensable fraction was 
then separated from the desorbed gas 
using liquid nitrogen (—196 C) to 
freeze out the hydrocarbons and the 
nitrous oxide. This gas sample was then 
purified and analyzed as described. 











NITROUS OXIDE FOUND TO 
BE PRESENT— INTERFERES 
WITH DETERMINATION OF 














ETHANE IN THIS ZONE isto 
: if 1 | . - FIG. 3. 
1 || | | |~-HYDROCARBONS Diagram showing 
| | | | | | MOVING TO how nitrous 
j | | SURFACE (ALLEGED) oxide interferes in 
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geochemistry 
prospecting. 








Results 


Data on 30 samples out of many hyp. 
dred that have been analyzed are shown 
in Table 1. Results on soil air sample, 
include experiments 1-13. From thes 
data it is apparent that at least a small 
amount of nitrous oxide is always preg. 
ent in soil air samples (lowest value re. 
corded is 0.00003 per cent by volume — 
Item 6 in Table 1.) Although this gas 
is only a small part of the whole ga 
sample it is generally the major portion 
(from 50 per cent to 100 per cent) of 
the condensable fraction in which hydro. 
carbons used in geochemical work are 
assumed to be concentrated. This resy} 
obviously suggests that nitrous oxide 
may be a source of serious error in the 
analysis of gas samples for hydrocarbon 
content. Lower values observed for the 
nitrous oxide content of the entire gas 
sample are in rough agreement with the 
value for the nitrous oxide content of 
the atmosphere previously reported? to 
be 0.00005 per cent +0.00001 per cent 
by volume. Test 5 giving a value of 
0.00004 per cent was one number used 
in arriving at this average. Although this 
close agreement between nitrous oxide 
content of atmospheric air and soil air 
might suggest that atmospheric air was 
being sampled instead of soil air, such 
contamination was proved to be absent 
by supplying tracer compounds to the 
atmosphere in the vicinity of the sam. 
pling hole. Tracers were not observed 
in the soil air except when using shallow 
holes and when other precautions such 
as packing the hole with wet soil were 
not observed. Where nitrous oxide con- 
tent in soil air approaches the atmos- 
pheric value, however, establishment of 
equilibrium in nitrous oxide content be- 
tween soil air and the atmosphere (prob- 
ably as a result of breathing of the soil 
and diffusion) is strongly suggested. 

As a result of analyzing a number of 
different samples in several locations 
(Texas and Wyoming) the nitrous oxide 
content of many soil air samples was 
found to exceed the atmospheric value 
and in some cases (see Table I, Nos. 8, 
9 and 10) amounted to more than sev- 
eral hundred times the average nitrous 
oxide content of the atmosphere. The 
source of the excessively high concentra- 
tions of nitrous oxide in these cases is 
not known, but organic processes or by- 
products from farming activities may 
possibly be the cause. 

Gas desorbed from the surface of soil 
samples also contains some nitrous oxide 
(Items 14-28 inclusive— Table 1), 
whether the sample is desorbed by evac- 
uation alone, heat and evacuation, or by 
treatment with acid. The average value 
observed for these 15 samples is 0.5 
cc mm™* of nitrous oxide per 100 g of dry 
soil sample. There seems to be no direct 
way of comparing this value with the 
concentration observed in interstitial soil 
air. The following comparison can, how- 
ever, be made. Assuming for unconsoli- 
dated soil a porosity of 33 per cent and 
an apparent density of 2, then 30,000 g 
of sand would be required to provide 4 


*Ce mm is a volume measure obtained by 
multiplying the volume of the gas in ce by 
the pressure in mm. One cc mm is approx 
mately 1.3 cu m measured at atmospheric pres 
sure. 
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ail pore space of 5000 cc., which volume Discussion range trom 1ow values (2.65 cc mm) 
Br of soil air has been found to contain As the physical properties and in par- to high values (606.5 cc mm) for the 
Bee a approximately 2.0 cc mm of nitrous ticular the vapor pressure of nitrous  VOlume of condensable gas. Samples 
| Fa oxide. This amount of average sand, on _— gy ide are similar to those of ethane, and  C°Mtaining large amounts of nitrous ox- 
. small the other hand, eon can — as the prevalence of nitrous oxide in soil i4€ yn to 600 cc mm) were rather un 
: wa to give up 150 cc mm of nitrous oxide. _ air and soil gas has been demonstrated usual as most of the samples analyzed 
lue Therefore, it appears that there is by the data cited above, the separation contained 10 cc mm or less of condensa 
al more nitrous oxide, on the average, On of ethane and higher hydrocarbons from ble gas. From these data it is apparent 
ms - the solid surface than in the soil air. In air by freezing techniques is bound to that without a careful separation of the 
ie those cases where exceptionally high result in a condensable hydrocarbon —‘Mitrous oxide from the ethane, erron 
wh concentrations of nitrous oxide were ob- fraction contaminated with nitrous eously high values for ethane may be re 
nt) " served in the soil air, this generalization = gy ide. If the amount of ethane is deter- | Ported, and in extreme cases ethane may 
hydro. probably does not hold. No ge mined by merely measuring the volume be reported when only nitrous oxide is 
tk are unfortunately, ed — for these of the condensed fraction (as is some- _ Present. 
result articular soil samples. Siaiins times done) this determination will ob- References 
exids The composition of the gas desorbe viously be in error by the amount of 1. R. L. Slobod, Anal. Chemistry 23, 36, (1915) 
in the from soil samples as determined using _pjitrous oxide present. Combustion meth- ie den E. Krogh, J.A.C.S. 72, 
> ° . 4 ‘ Xide as tit 
carbon the mass spectrometer is of interest. In 94s in which the total hydrocarbon con- 3, of the Atmosphere.” inane 
° ° : . Cc. tt, Jr., and J. Morrison, Ind 
‘or the ; - tent is determined by converting these “i ta. Gan te , Ind. 
Te gas TABLE 2. Nitrous oxide and ethane gases to carbon dioxide and measuring , ( 1939). Le Ss ee ee 
: 31 ai les. "war : . M._W. Kriegel, Geophysics 9, 447 (1944). 
ith the content of soil air sample the —_— . carbon dioxide —— & © Sinem, Mond Bee tek Oe ee. 
ent of Vientiane eon avold errors due to nitrous oxide con- p. 21; The Petroleum Engineer, Jan., 1946, 
ed? to ronanee ge tamination if the data are interpreted p. 182. kk 
ol vol. 0) ; ; . e 
cen a= Ban correctly. This approach is adequately Qi] Review Out 
lue of Sample number gas N20 Ethane discussed by Kriegel. On the other The 1953 Ira Rinch 
r used as 2.65 2 ... hand, the determination of the ethane h b, ra Rinehart 1953 yearbook 
chthis PERE] es 228 content using physical methods such as 128 Deen published. It is a 527-page, 
oxide IRE of: Ay 0.43 low temperature fractionation® appear yen pene Pnagrap! of oil and gas in- 
oil air a 352. 0:92 to be inaccurate when nitrous oxide is ustry activity in 20 states during 1952. 
ir was p ot 606.5 606.4 wees present because of the similarity in boil- Both volumes are well-illustrated, and 
, oak ‘ ing points. (The boiling point of nitrous contain an exploratory section, which 
absent addition to nitrous oxide, small amounts oxide is variously reported from —88.5 _ includes detailed reports on 1987 dis- 
to the of the lighter. hydrocarbons have been to —90.7 C and that of ethane is about coveries, new producing areas, major 
sa found. Ethané was generally the main —88.5 €). From these data it would ap- extensions in 20 states of Rocky Moun- 
served constituent (excluding methane, which _ pear that values reported for ethane by _— tains, Oklahoma-Kansas, Texas, Ark. 
hallow was not determined as only the hydro- low temperature fractionation might ansas- Louisiana, and Southwestern 
$ such carbons that were condensable at well include some or all of the nitrous states region. 
1 were —210 C were separated for analysis), oxide present in the sample. p . : 
le con- with propane and butane following in Relative amounts of nitrous oxide and Saudi Arabian Oil Up 
atmos- that order. The use of heat to desorb ethane observed in typical soil air sam- Crude oil production in Saudi Arabia 
ent of soils is apparently a possible source of ples are shown in Table 2. A total of during March amounted to 24,931,131 
ant be- error, particularly if relatively high tem- 58 soil air samples have been analyzed bbl, or an average of 804,230 bbl per 
(prob- peratures are used since a 300 C desorp- and in all cases the nitrous oxide con- _— calendar day, it was announced by the 
he soil tion (Table 1, No. 27) apparently re- tent was markedly in excess of the Arabian American Oil Company. 
sted. sulted in the formation of a large amount ethane concentration. Data in Table 2 Output for first three months of 1953 
ber of of olefins. show representative results covering the averaged 792,520 bbi per calendar day. 
vations 
oxide ‘ : 
. we Estimated proved recoverable reserves of natural gas in the U. S.* 
- value (Million of cubic feet — 14.65 psia, at 60 deg F) 
Nos. 8, Changes in reserves during 1952 Reserves as of December 31, 1952? 
in sey- Total 
uitrous ’ 4 (Columns 7+ 
> The Discovéries of 8+9+10, 
és Reserves as of new fieldsand — Net change also Columns A 
-entra- December 31, Extensionsand newpddlsin in underground Net. 1+-2+3+4 Non- Underground 
ases is 1951 revisions? old fields? storage® production‘ —_ less Column 5) associated’ Associated Dissolved? storage® 
(1) » (2) (3) (4) (5) (6) (7) (8) (9) (10) 
or by- 931,314 91,070 3,020 630 41,452 984,582 528,029 138,462 315,465 2,626 
Ss may 9,482,445 269,427 65,938 —1,925 475,863 9,340,022 2,516,241 2,156,918 4,653,946 12,917 
1,138,451 31,851 42,181 0 48,234 1,164,249 524,113 39,286 600, 0 
inois. . 227,133 14,750 1,768 0 32,000 211,651 4,251 5, 202,400 0 
of soil jana. 30,807 9,990 1,472 1,790 7,345 36,714 3,552 3,100 27,225 2,837 
ye * 13,457,498 1,167,567 21,912 1,110 454,522 14,193,565 13,707,255 132,627 320,946 32,737 
| OxIde Kentucky......... ,325,588 46,6 11,360 2,379 72, 1,313,5: 1,240,879 0 59,080 13,564 
le 1), Louisiana®,....... 29,005,031 2,176,296 1,540,159 1,269,872 31,451,614 25,000,197 4,185,548 2,265,869 ( 
Michigan.......... 203, 3, 18,612 40,498 10, 254, 132,752 0 38,645 83,146 
y evac- Mississippi... .... 2,439,969 21,771 118,224 417 216,321 2,364,060 1,700,671 401,453 261,479 457 
or by Montana.......... 828,107 12,885 17,236 2,051 32,67 827, 697,705 36,593 83,691 9,614 
| Nebraska... ...... 95,810 1,264 3,964 0 7,080 93,958 64,895 7,701 21,362 
_ value len Masieo.... 11,589,979 2,669,335 217,160 4,458 442,043 14,038,889 10,653,682 2,155,593 1,209,904 19,710 
is 0.5 New York......... 66,793 200 5,047 3,400 68, 47,502 0 46 20,670 
is 
td i iiaiexss 689,135 32,607 8,275 33,966 32,500 731,483 561,537 0 31,470 138,476 
ot dry Oklahoma......... 11,804,337 547,606 199,997 13,781 800,892 11,764,829 7,273,114 951,250 3,491,935 48,530 
direct Pennsylvania... . 619,4 36,595 91,950 1385 94,800 709 515,866 0 36,470 157,249 
h the Bo Mihi 105,653,229 1,459,565 2,950,264 13 4,330,308 105,732,763 69,209,845 20,462,637 16,058,448 1,833 
th the cians nt 95,845 188, 2,802 0 3,280 283,412 265,105 0 18,307 0 
ial soil West Virginia... | 1,871,499 108,315 23,400 26,256 169,400 1,660,070 1,470,546 0 73,285 116,239 
h ee 2'340,298 5,6 21,379 11,994 88,207 2,321,124 1,455,746 350,249 502,443 12686 
ls “2 Miscellaneous! . .. 115,752 9,679 49,970 6,055 169,3 66, 0 102,664 0 
“ee ae 193,811,500 8,934,470 5,411,043 198,850 8,639,638 199,716,225 137,640,165 31,026,417 30,376,352 673,291 
},000 g * Estimated by American Gas Association. __ we: 5 Non-associated gas is free gas not in contact with crude oil in the reservoirs. 
id 1 Includes Alabama, Florida, Maryland, Missouri, North Dakota, and Virginia. 6 Associated gas is free gas in contact with crude oil in the reservoirs. 
vide a 2 Excludes gas loss due to natural gas liquids recovery. 7 Dissolved gas is gas in solution with crude oil in the reservoirs. 
ined by * The net difference between gas stored in and gas withdrawn from underground storage 8 Net gas placed in underground reservoirs for storage purposes only. 
1 cc by reservoirs, inclusive of adjustments. } ® Includes off-shore reserves. 
upproxi- ‘ Net production equals gross withdrawals less gas injected into underground reservoirs. 
ie pres- in underground storage and gas loss due to natural gas liquids recovery are exeluded. 
December production estimated occasionally. 
1953 
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CP THREE CONE ROCK BITS are fur- 
nished in five types: for drilling in 
the softer shales and unconspli- 
dated formations, Type ES-2; for 
soft to medium formations, Type 
ES-3; for hard sands, hard shales, 
Type EM-2; for rocks of high com- 
pressive strength, Type EM-3 (il- 
lustrated); for exceedingly hard, 
abrasive formations, Type EH-1. 


Too! Divi 
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C-1 REAMING BITS for a smooth 


‘running, fast cutting, straight hole 


reaming job. Properly placed 
pilot blade guides reaming bit, 
assures concentricity of large hole 
with pilot hole. Unitized welded- 


“4m cutters prevent loose parts from 


falling off in the hole. Hard-faced 
cutters on ball and roller bearings 
give maximum cutter life. 


N. W 





In Canada: 10103 81st Avenue, So. Edmonton, Alberta, Canada * In Mexico: Mexico, D. F., Rosas Moreno No. 41; Tampico, Tamps., Apartado No. 174. 
Special Oil Tool Export Agent: E. F. Gahan, Inc., 500 Fifth Ave., New York 17, N. Y. (West Indies, Central and South America, exclusive of Mexico) 
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CP DRILL COLLARS are turned 
on the outside diameter con- 
centric with the bored hole. 
The steel is carefully selected 
for hardenability to develop 
maximum hardness in the 
center section. High impact 
values assure toughness 
withstand shock loads. Verti- 
cal quenching for the entife 
length creates uniform hard 
ness throughout. 
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t com inate stress at last 

hole. pe thread. Pipe 
lected cut after treatment to 
velop d all danger of warping, 
a the of the highest accuracy. 
m pact make-and-break thread 
ss t0 subjected to a water pres- 
Verti- test of 2,000 pounds per 


are inch to make certain 
the threading is absolutely 
‘watertight. 








CP SIDE DOOR JUNK BASKETS are un- 
excelled for cleaning hole before © 
running diamond core drill. Side 
opening provides maximum inlet 
for larger fragments — without 
sacrificing strength and safety. 
Designed to run directly above bit, 
making special trip to catch junk 
unnecessary. Furnished with Regu- 
lar pin up, Regular box down. 


“ 


f 
X pe 
. 


Write for Bulletin 1001 


ico) MANUFACTURED AT FRANKLIN, PA. 
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CP TYPE B REAMERS elimi- 
mate tapered holes and 
reaming to bottom. CP 
“‘bottom”’ reamer, run 
close above the bit, in- 
sures a true round, full- 
gage hole. CP “stabilizer” 
reamer centers drill stem 
and prevents wall drag. 
Cutters securely held in 
reamer body by tapered 
keys. 


SEE OUR EXHIBIT 
IN SECTION ‘A"’ AT 
THE OIL SHOW 


“ Chicago Pneumatic 8 East 44th Street, New York 17, N. Y. 


To obtain more information on products advertised see page E-55 B- 1 37 





News 


Northern Pacific Acquires Exploration Rights 


LeRoy H. Hines, vice president, oil development, Northern 
Pacific Railway Company, announced that Northern Pacific 
had made a number of additional deals with oil operators for 
exploration and development of Northern Pacific lands and 
mineral rights in Montana and North Dakota. These are in 
addition to deals previously announced. 

“Most of the deals involve lands in the Williston Basin, and 
all of them involve commitments to drill wells either on or 
adjacent to Northern Pacific lands,” Hines said. 

Some companies involved include: Cities Service, Hanlon 
Oil Company, Stanolind Oil and Gas, Shell Oil, The Texas 
Company, and Amerada Petroleum. 





Oil in Water-Base Muds Advantages Seen 


Advantages of adding oil to ordinary water-base drilling 
muds used in oil production were listed in a paper presented 
at the spring meeting of the Mid-Continent district of the 
Division of Production, American Petroleum Institute. 

The paper summarized data compiled by the API Study 
Committee on Drilling Fluids. It was prepared by J. L. Lum- 
mus, Stanolind Oil and Gas Company, Tulsa, chairman of the 
committee; H. M. Barrett, Phillips Petroleum Company, Okla- 
homa City; and Harry Allen, the Carter Oil Company, Okla- 
homa City. Their paper was presented at a group session. 

Adding oil to water-base muds results in faster penetration 
rates, less wear on bits, and general improvement of hole con- 
ditions, the paper declared. 


Aero Service Establishes Subsidiary Company 


Establishment of a subsidiary company at Salt Lake City, 
Utah, to serve expanding mapping requirements in the West, 
was announced by Aero Service Corporation of Philadelphia, 
worldwide aerial mapping company. The subsidiary, Aero 
Service Corporation (Western), will compile topographic 
maps and photomaps for oil and mining companies situated in 


the west, as well as produce maps for highways, cities, flood 


control, irrigation studies, and other engineering uses. 











Why Dill 
a Dry Hole? 


PROVEN GEOPHYSICS 


The Amazing 
Attractometer 


The latest and most modern 
method of geophysical exploratien 
that shortens the route to petro- 
leum reserves by rigid instrumental 
recordings, indicating the existence 
or not of hydro-carbon accumula- 
tions, the approximate depth and 
quantity underlying the tested area; 
ten locations for a major oil com- 
pany without error. Surveys con- 
ducted on acreage basis for cash fee 
and chance to earn small override, 
oil payment, leases or other inter- 
est, where saturation is indicated in 
commercial quantities. 


Full information on request. 


Unparalleled cpportunity for lease 
owners of wildcat blocks with geology 
or geophysics. The Geophysical Sur- 
vey Syndicate has connections with 
properties, where our survey report 
ample capital to develop wildcat 
results favoraly. 


GEOPHYSICAL 
SURVEY SYNDICATE 
4133 Sunnyslope 


Sherman Oaks, Calif 
Phone STate 46903 


Specimen of Tape 
Indicating 
Saturation 
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Shell Sets Up Denver Office 


A new exploration and production organization embraci 
North Dakota, South Dakota, Montana, eastern Wyoming, and 
eastern Colorado is being set up by Shell Oil Company, Ag. 
ministrative group is expected to be in full operation there by 
January 1, 1954, 

W. A. Alexander, vice president in charge of Shell’s Tulsa, 
Oklahoma, area, will head the new office as vice president jy 
charge of the Rocky Mountain area. He will move to Denver 
August 1. 

According to A. J. Galloway, vice president, the new office 
is being established because of the growing importance of 
Shell’s operations in the Williston Basin and Denver Basin 
oil fields. 

Galloway said Shell has chosen Denver as the site of the 
new headquarters because of its growing importance as an oj] 
center and its desirability as a place of residence for families 
of employees. 


U.S. Oil Reserves Ratio to Output Low 


evel 
The geophysical activity committee of the Society of Explo. 


ration Geophysicists reported that 1952’s additions to the i 
nation’s proved petroleum reserves were the lowest since 1947. 

E. A. Eckhardt, Gulf Research and Development Company, 
reported that exploration results last year apparently were Whe 
below productions despite a record level of geophysical actiy. safe 
ity. Record rate of production also deducted from net additions por 
to proved reserves. Eckhardt reported that “the ratio of total Cor 
reserves to annual production seems to be less for the United dra 
States than for any country or area that produces as much as 
1 per cent of the world’s oil.” os 
Deep Rock Will Operate Unitized Oil Field cer 

Deep Rock Oil Corporation will take over operation of most vit 
of the West Norfolk field five miles north of Cushing, Okla. Ce 
homa, as unit operator representing 11 companies in the field, ag 

With the approval of the Oklahoma Corporation Commis du 
sion, the West Norfolk Garr Sand unit has been organized to 
operate the 70 wells producing from the Garr sand. 

Officers of the Unit’s operating committee are H. R. Bolton, 








Deep Rock, Tulsa, chairman; P. M. Rodgers, Mul-Berry Oil 
Company, Cushing, vice chairman; and J. M. Moore, Deep 
Rock, Tulsa, secretary. Field superintendent for the operation 
will be L. N. Smith, Deep Rock, Seminole. 


i 


Appalachian Basin Map Out 


A map of the Northern Appalachian Basin showing locations 
of approximately 340 selected deep wells has been published 
by the Interior Department. Map shows approximate location 
of the Appalachian structural front and well locations in Can- 
ada, Ohio, Pennsylvania, Maryland, New York, Virginia, West 
Virginia, and Kentucky. 

Formations tested in the wells range from pre-Cambrian 
to Devonian. Well location symbols, of three different types, 
show whether the well was drilled to or through the Oriskany 
sandstone, the Albion or “Clinton” sandstone, or the Trenton r 
limestone. 

Copies of the report may be obtained for 75 cents from the 
Chief of Distribution, Geological Survey, Washington, D. C. 


- —-— a 








New Oil Paper in West Texas 


The Drill Bit, a new Permian Basin oil news magazine, has 
been published in Odessa, Texas. The monthly magazine, pub- 
lished by Permian Publishing Company, will carry news of 
drilling and exploration, production, processing and refining, 
transportation, and supply-service manufacture. 

Thomas H. Smith is editor, Coy Holcomb, advertising mana- 
ger, and Gus H. Raymer, production manager. 





Venezuela Oil Output Hits New Record 


Venezuelan Information Service reports that Venezuela hit 
a new high in crude oil production in December. On a yearly 
basis, Venezuela averaged 1,803,910 bbl a day, compared with 
1,704,643 bbl daily in 1951. 

Creole Petroleum Company is the No. 1 producer, turning 
out 810,587 bbl a day, with Shell Oil Company totaling 
551,740, MGO, 270,532, and others under 50,000 a day. 
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Explo. 

to the prefer Shaffer Control Gates! V CHECK: COMPACTNESS! 

e 1947, 

mpany , Compact control gate equipment cuts 
When you buy Cellar Control Gates don’t stop at costs in many ways—shallower cellar 

y were requirements, simplified hook-ups, 


| actiy. safety alone. Safety, of course, is the most im- 
ditions portant single advantage to be gained in a Cellar 
f total Control Gate installation—and in Shaffer Hy- 


easier storage and shipping. Even in 
sizes as large as 1334" (12” Series 
900), Shaffer Hydraulic Double Cellar 








® Control Gates (two ram compartments 
a draulic Cellar Control Gates you get field-proven —n cellent nabs’ iaaiae Ge 
- protection backed by the organization that pion- __ total height. Shaffer Hydraulic Single 
Cellar Control Gates require only 181” in the same size—smaller 
ered cellar control gates well over a quarter- sizes, even less. Check these compact dimensions against those of 
Id century ago. But be sure to check the additional any other gate of comparable size and rating! 
f most vital advantages provided by Shaffer Hydraulic 





Okla. Cellar Control Gates — check them point-by-point 








: field, against any other cellar control gate in the in- 
aa dustry... 
Zed to v 

CHECK: EASY RAM CHANGES 
olton, As wells are drilled, rams must be 
ry Oil changed frequently to meet require- 
Deep ments of varying pipe sizes. In Shaffer 


Hydraulic Gates ram changes are un- 
usually easy—simply open two doors 
in the side of the body, slide out the 
ram assembly, change rams, slide the 
assembly back in place and bolt the 
doors. Moreover, complete ram changes 


ration TH /eHECK: POSITIVE DIRECT DRIVE! 


Shaffer Hydraulic Gates have no 
complicated hook-ups or secondary 
connections between rams and op- 





































































ations ; erating cylinders. Operating pistons can be made with equal ease whether 
lished are directly behind the rams for the pipe is in or out of the hole! 
vation . positive fool-proof drive, fewer 
Can- : parts, simple maintenance! 
West 
brian 
ypes, 
kany 
snton 
Note how Shaffer Hydraulic Cel- 
lar Control Gates have no exposed 
a the i moving parts. All operating mem 
. ing mem 
C. CHECK: MUD -FREE DRAINAGE: bers are enclosed within the gate 
In Shaffer Gates the rams move a from key stn 
on high narrow guide ribs above ‘7 : ee ee 
sand, from jamming by loose tim 
h the steeply-sloped ram compart- ae 
, Has aaah batten Wek end cand bers or other objects dropped into 
pub- quickly drain back into the well— the cellar. a a a 
s of no detrimental accumulations to ee pee 
ing, interfere with free opening and 
closing of the rams! 
ana- E 
hit Individually, every one of these features represents a = 
arly vital operating advantage. Yet you find all these points e 
with of superiority in Shaffer Hydraulic Cellar Control Gates. ING TOOLS 
No wonder performance-minded operators have Rot EQUIPMENT * FISH 7 
voue Shaffer Gates their leading choice the world over. E DRILLING AND CONT all 
\ing our nearest Shaffer representative will gladly supply HIGH PRESSUR Colifernie Service SHORE Tia 
ling complete details on Shaffer Equipment. Or write direct! — works, Brea, Californie & f. © ODESSA, TEXAS: ye + 20th street 
SHAFFER T 906 Navigation Bive: * , 1001 SE bs 
See the Shaft F HOUSTON, TEXAS. © st Office BOX 1788 ~~ 
e Shaffer section of your Composite Catalog for data OKLAHOMA ' awe, New York, M3 
pol = om line of Shaffer field-proven tools and CASPER, fer Tool Works, 500 Fifth Avenues ; 
53 men export SALES OFFICE: Sho er 





our free copy of the complete Shaffer Catalog! 
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hw SKF 
| puts the right bearing 
in the right place 


in your oil field 
equipment 


SEE how ssr Field and Home Office 
Engineering is solving anti-friction prob- 
lems in all kinds of oil field equipment. 


SEE a demonstration of the System of 
Hydraulic Mounting and Removal devel- 
oped and pioneered by Sis. 


SEE stsF’s all-purpose bearing line which 
serves virtually every oil equipment need. 


SEE how quickly and easily sitsP split 
housing pillow blocks can be assembled. 


SEE the completeness of StsF’s pillow 

block line . . . machined to rigid stand- 
ards ... properly proportioned, with ac- 
curate bearing seats. 


Do these things at the Internation- 
al Petroleum Exposition, May 14- 
23, at Tulsa, Booths No. 67 and 68. 
SKF INDUSTRIES, INC., PHILA. 
32, PA.— manufacturers of SKF 
and HESS-BRIGHT bearings. 7426 








BALL AND ROLLER BEARINGS 
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News 


Oil Search Costs May Jump in Williston Basin 


The search for oil to develop the Williston Basin in 1953 
will require an estimated expenditure of around $100,000,00¢ 
Frank O. Prior of Chicago, executive vice president of Standard 
Oil Company, reported. 

“Compared to the value of the oil taken from the ground ip 
1952—the first full year of production—$3,400,000, this is g 
staggering sum,” he added. 

The Standard executive said that “the great advances made 
by the oil business in the last 34 years are due in part to 
percentage depletion, from time to time vigorously defended 
in the press and sometimes labeled a tax loop hole.” 

“Any change in this would be especially serious at the 
present time when the industry is being called upon to supply 
petroleum demands for a greatly expanding civilian economy,” 


Secondary Recovery Aids Sunray Production © 


With the help of modern secondary recovery methods by 
waterflood Sunray Oil Corporation may soon set new produc. 
tin records on its noted Dora Roberts lease, south of Big 
Spring, Howard-Glasscock field, Howard County, Texas. Dur. 
ing 1953 it is expected that production from all zones under 
the lease will average 4500 bbl daily as compared to only 1300 
bbl daily when Sunray took over the lease in 1943. 

The company expects that either this year or in 1954 the 
lease will surpass its peak 1929 annual production rate of 
5000 bbl daily. 

A total of 86 producing wells have been drilled on this 480. 
acre lease to develop production in the Yates Sand at 1300 
ft, Seven Rivers Sand at 1800 ft, Sand Andreas lime at 2600 
ft and Clear Fork lime at 3000 ft. Seventy-nine of these wells 
are still producing. The lease has produced 15,500,000 bbl of 
oil since development was begun in 1928, or 32,400 bbl per 
acre in the 24 years. Sunray Oil Corporation acquired the 
property through a merger with the Superior Oil Corporation 
in 1943 and has recovered about 5,500,000 bbl, or 11,600 bbl 


of oil per acre, since that date. 


German Scientists Speak at IOCC Meeting 


Two German scientists, Dr. Frederick Hoffmann and Dr. 
Walter Ruehl, of Deutsche Erdoel-Aktiengesellschaft, addressed 
the Secondary Recovery and Pressure Maintenance Advisory 
Committee meeting of the Interstate Oil Compact Commission 
at New Orleans, Louisiana, recently. 

Drs. Hoffman and Ruehl spoke on “The Development, Oper- 
ation and Economics of Oil Mining in Germany,” pointing out 
new techniques and processes in mining operations which 
have been discovered in Germany. 

Dr. Ruehl is chief of the department of production geology 
and exploitation of Deutsche Erdoel-Aktiengesellschaft, the 
company with which he has been employed since 1938. 

Dr. Hoffmann is a mining engineer who joined DEA in 1930, 
and became chief of the oil mine at Wietze in 1940. 


Anchor to Drill Four LPG Storage Wells 


Anchor Petroleum Company has filed an application with 
the Texas Railroad Commission requesting a permit to drill 
four injection wells in Martin County, West Texas, for under- 
ground LPG storage. 

Application cited that the wells will be used for storage of 
LPG products now being produced by gasoline plants oper- 
ating along the Spraberry trend. Wells will be drilled to -the 
Permian salt section and will be completed at an approximate 
depth of 2200 ft. Anchor is constructing a loading rack near 
the storage site, on the Texas and Pacific Railroad. 


Williston Basin Story Out 


Publication of the first single volume compilation of data 
on the Williston Basin of the Dakotas, Canada, and Montana 
has been announced by Petroleum Information, dominant oil 
news reporting service in the Rocky Mountain area. 

Citing the need which has existed for a “compilation of in- 
formation of all kinds, a sort of ready reference digest of the 
basin,” the publishers state that the book is published with 
the purpose of providing a comprehensive grounding im 
matters pertaining to the Williston Basin. 
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G. Frederick Shepherd 


Shepherd Opens Consulting 
Offices in Dallas, Texas 
G. Frederick Shepherd, chief geolo- 


gist for General American Oil Com- 
pany has announced his plans for open- 
ing an office as geological consultant in 
Dallas, Texas. He recently resigned his 
position with General American, and 
will have his offices in the Petroleum 
Services Building, nearing completion 
at 2918 Hines Boulevard. 

Shepherd was given his former posi- 
tion with General American upon com- 
ing to Dallas from New Orleans where 
he had been geologist for the Helis in- 
terest. As a consultant he will specialize 
in subsurface work. 

Shepherd is a graduate of Hamilton 
College and studied at Northwestern 
University and the University of Chi- 
cago. He was with Phillips Petroleum 
Company from 1936 to 1940. 


Consulting Firm Set Up 
H. T. Gruy and Roy T. Durst have 


announced formation of a partnership 
to serve as petroleum consultants. New 
offices are at Suite 301, Fort Worth Na- 
tional Bank Building, Fort Worth, 
Texas. 


Consultants Move Office 


Keller and Peterson, petroleum con- 
sultants, have moved their offices from 
326 Central Building, Midland, Texas, 
to 902 W. T. Waggoner Building, Fort 
Worth, Texas. Partners are W. O. Kel- 
ler and L. F. Peterson. 


Brochure Available On 
Oil and Gas in the Rockies 


A detailed analysis of oil and gas 
prospects in the Rocky Mountain region 
has been prepared by the statistical 
and research department of J. A. Hogle 
and Company, it was announced by 
James E. Hogle, managing partner of 
the firm. 

Following an exhaustive on-the-spot 
survey, Dorsey Hager, nationally known 
consulting geologist and author of text- 
books and reports on the oil industry, 
prepared this report on the oil and gas 
activities, including an analysis of the 

pays” in Southeastern Idaho, South- 
western Wyoming, Northwestern Colo- 
rado, and parts of Utah. 

Free copies of this fact-filled brochure 
are available at the offices of J. A. Hogle 
and Company, brokerage firm, 132 
South Main Street, Salt Lake City, Utah. 





RADIORLEMENT 











WH 
INDUSTRY 


RADIOACTIVITY WELL LOGGING 
RADIOGRAPHY 

MEASUREMENT AND CALIBRATION 
RESEARCH 


NEUTRON SOURCES 


Radium, Radium D or Polonium as intimate mixtures 
with Beryllium. Very high neutron flux per millicurie 
of active material. 


GAMMA RAY SOURCES 


Naturally-occurring or high specific activity pile-pro- 
duced isotopes. 


For complete details of our products 
and services, write to Dept. PE., 





ATOMIC ENERGY OF CANADA LIMITED 


COMMERCIAL PRODUCTS DIVISION 


P. 0. BOX 93 OTTAWA, ONTARIO 
formerly 


ELDORADO MINING AND REFINING (1944) LIMITED 
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What's Doing in Drilling 

















































































LOUISIANA 


% Louisiana has the deepest producing 
oil well in the world with completion of 
Shell Oil Company’s Well No. 1 on the 
Weeks-Gall Unit No. 1. It was completed 


OKLAHOMA 


* A substantial upward revision of the 
estimated importance of Sterling Oil of 
Oklahoma’s recent Prue sand discovery 
in Lincoln County, Oklahoma, has been 


as 


* Stanolind Oil and Gas Company has 
a 2-zone completion good for 1400 bbl 
daily in the Fox-Graham pool of Carter 
County at its No. 1 Johnson-F. The 
Deese sand, topped at 3244 ft made 


in the open hole interval 17,038-17,122 confirmed by the president, J. A. True. 200 bbl daily after flowing 9 bbl per i 
ft, at the company’s Weeks Island field, The company’s discovery well, No. 1 hour for 6 hours with 35.2 gravity oil, 
currently Louisiana’s largest producing Mary Todd was tested late in December * A large producer has been added to 
oil field, Bouwe Dykstra, New Orleans for a flow of 600 bbl in 24 hotirs through the Northwest Naval Reserve area of 
area vice president for the company, a 44-in. choke. No water accompanied Osage County. It is the company’s No, 
announced. the oil. Production is from the Prue 3 Osage, which flowed 1065 bbl of oil 
In preliminary tests the well pro- sand at 2950 ft. per day from a total depth of 2719 ft. 
duced at the rate of 320 bbl of oil with Five additional producing wells have 
8,281,000 cu ft gas on a 17/64-in. choke, since been brought in, extending the Cl 
with a tubing pressure of 5200 psi. field in three directions. These are the MISSISSIPPI th 
On 8-hour gage after completion the No. 1 Jack Todd, a south offset with an * Gulf Refining Company has com. Ty 
well tested 107 bbl of oil with 2,911,000 initial flow of 40 bbl an hour; the No. 2 pleted its No. 2 Ball Unit in Sibley field, 
cu ft gas on a 17.5/64-in. choke, with a Mary Todd, an east offset completed Adams County, for a rate of 65 bbl of ss 
gas/oil ratio of approximately 27,000 February 20 for 736 bbl in 20 hours oil per day through 10/64-in. choke. ps 
cu ft per barrel and a flowing tubing through a 14-in. choke, and the No. 1 Flow was cut with 1.6 per cent basic of 
pressure of 1675 psi. Godwin, for 175 bbl, choked down. sediment and water. Production is from se 
Former record depth producer was * Shell Oil Company’s No. 4 Kelly casing perforations 6486-88 ft. 
in Kern County, California, at Standard “B” has been completed flowing 876 bbl * A new producing well has been com. 
of California No. 5 Mushrush, finished of oil in 24 hours through a 22/64-in. pleted in the Church Hill field of Jef. 0 
at 15,530 ft. choke. Flowing from a plugged back ferson County, Lyle Cashion Company’s F 
% The second oil sand has been proved depth of 10,390 ft, the well has a gravity No. 2 Carrie M. Allen. Well flowed at sl 
in the Sweetville field of Beauregard of 50.2 deg, gas-oil ratio of 1738 to 1. rate of 75 bbl of oil per day through il 


Parish. It is at Vincent and Welch, Inc., 
No. 2 Long Bell Lumber Company, 
which flowed 199 bbl of oil daily through 
9/64-in. choke. Flow was from perfora- 
tions at 8010-13 ft, with gas-oil ratio at 
686 to 1. 

* Sohio Petroleum Company has made 
a new oil discovery, the second for 
Washington field, St. Landry Parish. It 
is the company’s and Gulf Refining’s 
No. 5 Thistlethwaite, flowing 196 bbl of 
40 gravity oil a day through 10/64-in. 
choke. Total depth was 8118 ft. 

* Ted Weiner has completed his No. 
5 Wylie in the Orange Grove area, 
Terrebonne Parish, confirmation well 
for the field. Production was 203 bbl of 
35.3 gravity oil, with 9/64-in. choke. 


MONTANA 


*% An important secondary recovery 
test for the Cut Bank field in Montana 
has been placed into operation with the 
initial injection of water into the Cut 
Bank Sand. The test is being conducted 
on a 640-acre Pilot Water Flood Unit 
seven miles north of the town of Cut 
Bank by The Texas Company, unit op- 
erator, Union Oil Company of Califor- 
nia, Phillips Petroleum Company, and 
Ada Oil Company. 

Information to date has indicated 
that water can be injected into the sand, 
and the operators have already noted 
an appreciable increase in oil produc- 
tion. The test was placed in operation 
December 31 and water has not yet 
shown up in any of the oil wells. 

Injection water is pumped from the 
Madison limestone to surface storage, 
and then by means of a high presurse 
pump through four converted oil wells 
into the Cut Bank Sand. Water is being 
injected into each of the four wells at 
the rate of about 200 bbl per day and a 
pressure of about 1200 psi. 
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Production was from perforations 9872 
to 9964 ft. Estimated state allowable is 
150 bbl of oil per day. 









14-in. choke with no formation water 
present. Tubing pressure was 320 |b 
and gravity of oil estimated at 40 deg. 


DEEPEST PRODUCER IS SHELL’S WEEKS-GALL. 
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Almost 3 miles DEEP in a & Texas well 


HIGH-PRESSURE CASING JOB 


“OK” WITH HIN AFI (} . 


boos 


CEMENTING THEIR DEEPEST SINGLE STRING in ~ 
the Gulf Coast area (7" casing at 14,595’) on the McFaddin 
Trust No. 1 well near Port Arthur, Texas, the Magnolia Pe- 
troleum Company encountered hydrostatic pressure of 13,000 
psi... bottom hole temperature 246°F. With an annular space 


of only 11/16”, Unaflo—the oil-well cement with the retarded Magnolia’s McFaddin Trust N. 


set-—stayed fluid and pumpable. 2 1 Block B in the heart of ‘Texas 
Magnolia used 325 sacks of Unaflo for this tough section i A Gulf Coast oil fields near Port 


of their deep well, and got a good job without a hitch. Arthur. Unaflo Oil Well Cemer 


met problems of pressure, heat 



































For the same reliable performance in your next well .. . be /', small annular space. 
sure to specify Unaflo Oil-Well Cement. It protects your 4 
investment 3 ways: ii 4 | A THE NEW 
USS BUILDING 
rae : ae VISIT at the 
EASY PUMPING—Unafio’s high initial fluidity makes pumping 4+ gee 
easier right from the start. F } _ Sg Ait Exposition 
. 7 AY \ - * — 
SUSTAINED FLUIDITY— Unaflo stays fluid and pumpable wi 
throughout the retardation period. It’s not just another slow- ae f 
setting cement. The set is postponed; gives ample time to get » 
cement in place. © 
HARDENS NORMALLY — Unaflo, after its retarded period, : , — 4 
makes a strong tight seal, resistant to sulfate waters. , WA yi. 
SEND FOR FREE BULLETIN— Gives latest authoritative tables ; 
of Unaflo performance. Write: Universal Atlas Cement 
Company (United States Steel Corporation Subsid- } 
iary), 100 Park Avenue, New York 17, N.Y. : = “se 
Fig eght 7a _— 
‘d > 
hi : " 4 
r — oh 
3 ae : ae r 





Ses saenesetere 


***UINAFLO” is the registered trade mark of the retarded oil-well cement 
manufactured by Universal Atlas Cement Company 


MINNEAPOLIS * WACO « KANSAS CITY * BIRMINGHAM « CHICAGO * NEW YORK « Export Distributor: United States Steel Export Co., New York 








Universal Atlas Cement Company 





7 RETARDED 





OIL-FIELD CEMENTS i OIL-WELL 
Unaflo Retarded Oil-Well Cement Atlas Portland Cement—Type |! 
Resistant to Sulfate Waters Resistant to Sulfate Waters 
Atlas Portland Cement — Type | Atlas High-Early Cement —Type II! en 


“THE THEATRE GUILD ON THE AIR’’—Sponsored by U. S. Steel Subsidiaries—Sunday Evenings— NBC Network 
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STANDARD 


OF THE 
PETROLEUM INDUSTRY 


Since 1905 






time proven 


DUAL BEARINGS 


.. for greater bearing life 
and longer wire line life. 
With Regan exclusive, rotating 
inner race Dual Bearings, 
each sheave has an integral 
rotating pin which distributes 
bearing wear around the entire 
area of the pin. Bearings on 
each side of the rotating pin 
prevent oscillation of the 
sheave. This construction 
permits use of smaller bearings 
which enables the block to 
operate at greater speed with 
less friction and minimum 
wire line slippage. Exclusive 
Regan long-lived Dual 
Bearings are embodied in 
all Regan Crown and 
Traveling Blocks. 


Write for detailed information. 
50 


Jorge + tagnering Co. 4 AES 


SAN PEDRO, car Quality 


FORT WORTH, TEXAS 


Exclusive Mid-Continent and 
Export Distributor: 
MID-CONTINENT SUPPLY CO. 
\_ General Offices: Fort Worth, Texas 
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Drilling 


NEW AND IMPROVED PRODUCTION EQUIPMENT will be exhibited in some 









400 displays at the International Petroleum Exposition. Workmen are shown assembling 


one of the units to be displayed 


a Lufkin 36U heavy duty pumping 


jack. The mit 


weighs 27,000 lb; light compared to the 64,000-lb jackknife mast in the background. 


TEXAS 
% Phillips Petroleum Company’s No. 


1 Houston “L” in the Chocolate Bayou 
field, Brazoria County, Texas Gulf 
Coast, has been completed with an open 
flow potential of 190,000,000 cu ft of 
gas per day. This well, northwest of the 
No. 1 Houston “S”, discovery well for 
this zone, on 14/64-in. choke flowed 
high gravity distillate at the rate of 380 
bbl per day along with 7,610,000 cu ft 
of gas per day from perforations in a 
lower Frio sand, 12,051-72 ft. 

% Woodley Petroleum Corporation has 
completed a new well in the Fort Trini- 
dad field in Madison and Houston 
counties. The well flowed 216 bbl of oil 
daily on \-in. choke, representing the 
best yet in the area. It is the Seven J. 
Stock Farm Company well which hit 
top of producing formation at 9241 ft. 
There was no water with the oil. 

*% Sun Oil Company has opened a new 
deep sand in the Caplen field on Boliver 
Peninsula, Galveston County. It is the 
No. 9 Zinn and Forman, which gaged 
203 bbl per day through 8/64-in. choke 
from 7771-78 ft with tubing pressure 
1600 Ib. 


CALIFORNIA 

% Tide Water Associated Oil Company 
has completed a new well in five miles 
northwest of the old Lost Hills field. It 
is its 14-17 Farnsworth, which was com- 
pleted pumping about 100 bbl a day 
through perforations at 2728-68 ft. It 
has been drilled to 2769 ft. 


To obtain more information on products advertised see page E-55 


KANSAS 


*% A record of drilling 101 oil wells, 
averaging 2671 ft deep, in 608 days has 
been established by a rotary rig* oper 
ated by Rex and Morris, Eldorado, 
Kansas. 

This time included rigging up, drill- 
ing, shut-down time for all causes, tear- 
ing down, and moving. Total footage 
was 269,782 ft or almost 51 miles ina 
period from April 3, 1951, to Decem- 
ber 2, 1952. 

All drilling was in country requiring 
the use of hard rock bits from the grass 
roots down. In Eastern Kansas, lime- 
stone rock was encountered right at the 
surface. This added to the difficulty of 
drilling, because the short string used 
in surface drilling precluded the use of 
sufficient drill collars to provide the 
proper amount of weight on the bit. 
* Champlin Refining Company’s No. ! 
Adam Garvert has extended the Mt. 
Ayer field in Rooks County a half-mile. 
The well given a potential of 53 bbl of 
oil per day, was perforated at 3649 to 
3659 ft. 


NEBRASKA 


%* Chicago Corporation and Republic 
Natural Gas Company is extending the 
Denver-Julesburg Basin with its No. | 
State-Nichols, one mile southwest of the 
Krueger discovery west of Sidney. The 
well had a flow of oil from the “J” 
sand at 4949-60 ft, deepened three feet 
and set pipe on bottom. 


~ *Tdeal Type T-25, National Supply Company. 
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Deller ROCK BITS FOR BETTER DRILLING 


Every Globe Rock Bit is finished to exact 
size on special equipment designed and 


manufactured by Globe Engineers. 


* oper- 


dorado, 
p, drill. 


es, tear: 
footage 
les ina 


“= ; ae Bits... regular or jet...are 


j available to operators in all 
Gag principal fields. 
SZ - § 


ditroolS 


Globe ‘2 & 4 Cutter’’ Rock 


Globe ‘'4 Cutter’’ Rock Bit 


Main Office and Plant: LOS NIETOS, CALIFORNIA 


ompany. : Branches In: BAKERSFIELD and VENTURA, CALIFORNIA °® CASPER, WYOMING °* DALLAS, HC 
ODESSA and CORPUS CHRISTI, TEXAS * DUNCAN, OKLAHOMA ¢ LAKE CHARLES and MINDEN, 
1953 
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Give Positive 
Performance 


Every Alten unit is ready for instant, uninter- 


rupted operation 
Thorough factory 


fore they occur. You can be sure every Alten will 
pump to full rated capacity. 


Ordinary gears cannot provide the continuous year 


in, year out pe 
Alten helical gear 


that each tooth has a perfect profile that is per- 


manent. No unfle 


wear; all stress is evenly distributed throughout 
the entire surface . . 


FLAME hardened 


tainable. Without hesitation—ask for Alten the 
next time you buy a pumping unit. You’ll be glad 


you did. 


At Your Supply Store 


SALES 
OFFICES 
Lancaster, Ohio 
Olney, Illinois 
Hutchinson, Kansas 
Duncan, Okla. 
Abilene, Texas 
Houston, Texas 
Casper,Wyoming 
Edmonton, Alberta, 
Canada 


Seen wen 
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the moment it is delivered. 
pre-testing stops breakdowns be- 
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Drilling 


George E. Failing 


FAILING SUPPLY SOLD 


*% Purchase of the George E. Failing 
Supply Company of Enid, Oklahoma, 
producers of portable drilling rigs for 
oil, water, and mineral exploration, by 
Westinghouse Air Brake Company of 
Pittsburgh, Pennsylvania, was made 
public in a joint announcement by 
George E. Failing, president, and Ed- 
ward O. Boshell, chairman of the board 

Under the terms of the purchase 
agreement, Failing will be operated as 
the George E. Failing Company, a sub- 
sidiary of Westinghouse Air Brake Com. 
| pany. No change in personnel is con- 
templated and Failing will be the presi- 
dent of the new company. 

Failing is known throughout the oil 
industry as the father of the portable 
drilling rig. His idea of mounting the 
drilling unit on a truck and using the 
truck engine for power revolutionized 
the oil exploration industry. 


NEW MEXICO 


* Tide Water Associated Oil Company 
recently completed its No. 1-B Mon- 
tieth, extending the East Lovington 
(Strawn) field of Lea County. Well was 
completed for a flow of 481 bbl of oil a 
day, through a %%-in. choke with per- 
forations at 11,296 to 11,330 ft. 

* The recently opened field, in Lea 
County has a new well, Skelly Oil Com- 
pany’s No. 2-R Mexico, the second for 
the field. Well was completed for a 
daily flow of 904 bbl of 41 gravity oil. 


INDIANA 


* A new producing pool in the old Tri 
State fields of Vandenburgh County in 
the southwestern part of the state has 
been opened by M. L. Vance, independ- 
ent oil producer. The No. 1 Ruston, a 
deepened dry hole was put on the pump 
for 35 bbl of oil and 20 of water. 


PENNSYLVANIA 


*% Delta Drilling Company of Tyler. 
Texas, and associates in Pennsylvania 
have completed a gas, well in Elk 
County. This is the largest producer in 
the state in more than a year. It is the 
No. 1 Sagamore Hunting Club, which 
gaged 18,500,000 cu ft per day. from 
Oriskany sand at 6892 ft. 

* Keta Gas and Oil Company has 
brought in the second gas well in Elk 
County’s Benzette field. Open flow was 
expected to be about 35,000,000 cu ft a 
day, judging from drillstem test results. 
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Gardner-Denver Company, Quincy, Illinois 





is con- 
 presi- In Canada: Gardner-Denver Company (Canada), Ltd., 
: 14 Curity Ave., Toronto 13, Ontario 

the = 3 “4 THE QUALITY LEADER IN COMPRESSORS, PUMPS AND ROCK DRILLS 
ortable a 
ng the : “ 4 Dallas e Houston e Tulsa e St. Louis e Los Angeles e San Francisc: 

h £4 pathy New York e Chicago e Pittsburgh e Denver e New Orleans 
ng the Continental Supply Co., Continental Bldg., 


ionized a Dallas, Texas 
AY Export Division: 30 Rockefeller Plaza, 


New York, N. Y. 
Republic Supply Co. (of Calif.) 

2600 S. Eastland Ave., Los Angeles, Calif. 

mpany 
Mon- 
ington 
11 was 
f oil a 
h per- 





n Lea 
-Com- 
id for 
for a 
ty oil. 


Id Tri 
ity in 
e has 
pend- 
ton, a 
pump 


ryler, 
vania 
Elk 
ver in 
is the 
which 
from 


has 
1 Elk 
; was 
ft a 
sults. 


953 
95 THE PETROLEUM ENGINEER, May, 1953 To obtain more information on products advertised see page E-55 B-147 








Exploration Activities - 





LOUISIANA 


% Opening a new oil field in Point 
Coupee Parish, Louisiana, was an- 
nounced by The Texas Company upon 
completion of the No. 1 A. Wilberts 
Sons as a producing well. From per- 
forations between 8880 to 8884 ft in a 
Frio sand, the well flowed at the daily 
rate of 146 bbl of 38 gravity pipe line 
oil on an approximately 7/64-in. choke. 
Tubing pressure was 1500 lb and the 
gas-oil ratio 960 to one. 

% A new gas condensate field has been 
opened in St. Landry Parish, South 
Louisiana, at Stanolind Oil and Gas 
Company’s No. 1 St. Landry School 
Board. The well was completed flow- 
ing 2,494,000 cu ft of gas plus 271 bbl 
of condensate per day through 10/64- 
in. choke. Gas-condensate ratio was 
9211 to 1. Production casing perfora- 
tions were at 12,269-80 ft. New area has 
been called the Bayou Courtableau 
field. 

% Also in St. Landry Parish is Atlantic 
Refining Company’s No. 1 Donald 
Gardner. The test at 9300-05 ft showed 
51.5 bbl of condensate and 3,580,000 
cu ft of gas per day through 1-in. 
choke. 

% Shell Oil Company has completed its 
No. 1 State Lease 2077 to open a new 
gas-condensate reservoir for Terrebonne 
Parish, Louisiana. The new field opener 
flowed at the rate of 2,944,000 cu ft of 
gas plus 41 bbl of condensate, through 
16/64-in. choke from _ perforations 
7540-49 ft. 


OKLAHOMA 


*% Stanolind Oil and Gas Company has 
a new wildcat well in Garvin County, 
Oklahoma, making a good showing of 
gas and distillate. It is the company’s 
No. 1 Mickey, which produced an esti- 
mated 12,500,000 cu ft of gas and 200 
ft of 5 deg distillate on a 15 min drill- 
stem test. Total depth is 10,070 ft, with 
casing set at 10,030 ft. 

%* A new well has been brought in in 
Logan County, Oklahoma, by E. Julian 
Davis et al opening a new pool for that 
county. It is the No. 1 Coffin, which 
flowed 100 bbl of oil in 6 hours through 
a 4-in. choke. First Wilcox had been 
drillstem tested at 6092 to 6114 ft for 
good flow of oil with large gas volume. 
* A new Woodbine pool has appar- 
ently been opened in Kaufman County. 
It is R. S. Peveto and Cooper-Herring 
Drilling Company’s No. 1 C. P. Wil- 
liams, which reported an initial flow 
estimate of 100 bbl of oil per day from 
perforations at 3258-63 ft. 


COLORADO 


* A new discovery has been completed 
seven miles west of Sterling in Logan 
County, at Ryan Oil, Allied Materials, 
and Falcon-Seaboard’s No. 1 State. The 
new well perforated casing at 5385-87 
ft in the “J” sand, and flowed 407 bbl of 
oil in 24 hr through 10/64-in. choke. 
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The cost of finding oil in foreign 
lands was spotlighted by the dis- 
covery in Kuwait Neutral Zone, be- 
tween Saudi Arabia and Kuwait on 
the Persian Gulf and ruled jointly 
by the king of Saudi Arabia and the 
sheik of Kuwait. American Inde- 
pendent Oil Company and Pacific 
Western Oil hold the concession and 
for 3 years have explored and drilled 
the area. The lease and exploration, 
including 5 dry holes, had run up a 
bill of some $30,000,000 before oil 
was discovered last month. 

J. Paul Gettys, president of Paci- 
fic Western, informed stockholders 
in the company’s annual report that 
$12,764,072 had already been paid 
on the concession and that $1,769,- 





$30,000,000 Buys an Oil Discovery in the 
Fabulously Expensive Middle East 


750 was a 1952 expense for opera. 
tions and royalty payments. 

On test the well is flowing at an 
estimated rate of 2500 bbl a day of 
31 gravity oil. It has an oil column 
of about 250 ft in the Burgan sand 
encountered at 3482. ft, and was 
found to extend to about 3730. 

Aminoil is made up of Phillips 
34 per cent; Hancock 15 per cent: 
Signal 15 per cent; Ashland-12 per 
cent; Ralph K. Davies 8 per cent: 
J. S. Abercrombie, a Houston oil 
man, 6 per cent; Deep Rock 3 per 
cent; Sunray Oil 3 per cent; Lario 
Oil and Gas and its parent company, 
Globe Oil and Refining, Wichita, 
Kansas, each 2 per cent. 

President is Ralph K. Davies. 








NEW MEXICO 


% Continental-Vickers announced com- 
pletion of a new wildcat discovery well, 
the Continental-Anderson Ranch No. 1, 
in Lea County, New Mexico, with a 
daily potential of 1968 bbl of 54 gravity 
oil. 

The new producer, which blew out, 
caught fire and burned for five days last 
September, has been drilling since June 
1952. Production was reached at the 
13,374-13,474 ft level, with perforations 
of four shots per foot. 

This new well, which is operated by 
Continental Oil, is the biggest wildcat 
discovery well brought in this year in 
New Mexico and is considered by ex- 
perts to be of major importance. 

% Republic Natural Gas Company and 
Seaboard Oil of Delaware are complet- 
ing their No. 1 White Ranch, as a flow- 
ing discovery from the Siluro-Devonian 
in Chaves County, New Mexico. Last 
drillstem test was made at 8717 to 8775 
ft, and the flow of oil was gaged to 
tanks where it made 9 bbl of clean oil 
in one hour. There were no signs of 
water. 

*% Sinclair Oil and Gas has reported 
completion of its No. 1 McClure, in 
southeast Lea County, New Mexico. The 
new well flowed 335 bbl of 39 gravity 
oil from the Clearfork section of the 
Permian formation between 6395 and 


6470 ft. 


MISSISSIPPI 


* Carter Oil Company recently com- 
pleted its No. 1 Clam Baskin Heirs in 
Chickasaw County, to open the Trebloc 
field. Maximum flow rate was 6,200,000 
cu ft of gas per day through 1-in. 
choke, plus 30 bbl of 53.7 condensate. 
Tubing pressure was 1225 and gas-con- 
densate ratio 202,166 to one. Calculated 
open flow potential is 12,500,000 cu ft 
of gas per day. 


ENGLAND 


* Anglo-Iranian Oil Company, Lid, 
announces that its prospecting sub- 
sidiary, the D’Arcy Exploration Con- 
pany, is undertaking oil exploration at 
Radcliffe-on-Trent in England. During 
recent routine drilling of an exploratory 
nature by the National Coal Board, oil 
was discovered there in small quantities. 

The D’Arcy Exploration Company, 
whose four producing fields in the Mid- 
lands-Eakring, Duke’s Wood, Kelham 
Hills and Caunton—last year produced 
some 420,750 bbl of crude oil, has taken 
over the hole to test this oil occurrence 
and to drill deeper. 


MICHIGAN 


* The Michigan Department of Con- 
servation Geological Survey Division 
has recently published its “1952 Sum. 
mary of Operations Oil and Gas Fields.” 
Included in the review are the follow- 
ing new fields discovered last year: 








Initial potential Pro- 
Depth——_————ducing 


to Oil Gas forma 
County Field Wells pay bbl MCF tion 
Barry.. Fother- Myers 1951 2A Trav- 
gill No. 1 erse 
Clare... Seger- Caner 4054 14 oil, Dun- 
lund No. 1 34 wtr.A dee 
Clare... Sun Tutziet al 1469 9,600 Mar- 
0. shall 
Kent... MeGerry Emmory 2379 15 oil, Trav- 
No. 1 42N erse 
McClure 
Mason. Dow- Fee 1 4224 40 NE Niag- 
Brazos aran 
& Tag- 
gart 
Mecosta Collin May et al 3369 15 oil, Trav- 
No. 1 45 wtr.A erse 
Musk- Sevine& Rollen- 1859 12 oil, Trav 
egon Lang hagen 1 35 wtr.A erse 
Neway- Sun Graham 877 600 Stray 
go No. 1 
Oceana McClure McClain 1674 7A Trav- 
No. 1 erse 
Osceola. Anderson Kidder 1 20,000 Stray 
St. Clair Pan- Ringel 2467 14,600 Salina- 
handle No.1 Niag. 
Wexford Sun State No. 3146 60 oil, Trav- 
A-l 120wtr.N erse 
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CORE LABORATORIES, INC. @ IN ALL ACTIVE AREAS 


s Christi, Midland, Abilene, San Antonio, Tyler, Wichita 
Ft. Worth, Great Bend, Shreveport, Lafayette, 
Denver, Sterling, Worland, Williston, 
Venezuela, S. A. 


Dallas, Houston, Corpu 
Falls, Lubbock, Oklahoma City, 
New Orleans, Natchez, Bakersfield, 
Billings, El Dorado, Farmington, Lovington, Calgary, Edmonton, 
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. Synclinal FILTERS 


el Synclinal Filters are standard equipment on all Models of 
KRTER Long-Stroke Hydraulic Oil Well Pumping Units, more 
ian 500 of which are operating 24 hours a day in California, the 
Mid-Continent and Rocky Mountain areas, in Canada and as far 
ofield as Trinidad, being thus subject to wide temperature ranges 
and severe operating conditions. The Marvel filters have given excel- 
_ dent results.” 4 

MILTON J. KREBS, Chief Engineer, 

$. C. Carter Company, Los Angeles, California. 





ANOTHER CASE OF 
PROVEN ACCEPTANCE... 


has been attained on a hydraulic unit due to the 
unique MARVEL Synclinal FILTER design which 
offers 2Y%, TIMES MORE ACTIVE FILTERING AREA 
than equivalent size circular type units. ‘In addi- 
tion, MARVEL Synclinal FILTERS are easily installed, 
operate longer periods between cleanings, are 
easy to disassamble and clean, and have no mov- 
ing parts to wear out. 


MARVEL FILTERS are available in sump and line 
type models, in capacities from 5 to 100 g.p.m. 
and in monel mesh sizes from 30 to 200. Line types 
operate in any position and may be serviced with- 
out disturbing pipe fittings. In any HYDRAULIC or 
'y LOW PRESSURE system of yours that calls for 
greater efficiency, Marvel Engineers will help you 
find the answer. 


WATER FILTERS — Both our sump and line type 
filters are now designed for use in all water filter- = 
ing operations. LINE TYPE (Cutaway) 


MARVE L/ngineering (Ompany 


Meets () 629B-E3 W. JACKSON BOULEVARD 


J.1.C. CHICAGO 6, ILLINOIS 
Standards 





SUMP TYPE 
& (Cutaway) 








WRITE 
“FOR 

“© COMPLETE 
ENGINEERING 
DATA — 
SPECIFY 
OlL 

OR 

WATER 















Exploration 








ARKANSAS 


*% A new Cotton Valley lime discover 
has been made in Union County, It jg 
Don Montgomery’s No. \ Brasher. 
which opened a new area, 114 miles 
west of the Lisbon pool. The new well 
was drilled to 6818 ft, testing dry in the 
Smackover lime, and plugging back and 
retesting shows in the Cotton Valley, 
Tests were made through perforations 
at 4841 to 4950 ft for an initial flow of 
140 bbl of oil at 47.6 gravity oil through 
10/64-in. choke. 


INDIANA 


* Ryan Oil Company is cleaning out 
its No. 1 Gemmell after acidizing with 
1000 gal the Aux Vases lime at 2519 to 
2537 ft in Henderson County. After re. 
covering acid water and mud, the crew 
swabbed 3 bbl of oil an hour. 

*% In Muhlenbert County, E. J. Briney 
and William Catron No. 1 Greenwood 
has been drilled below 1350 ft with 
cable tools for the McCloskey lime. The 
Aux Vases swabbed 100 bbl in 10 hours. 
after being fractured at 1669 to 1685 ft. 


LEBANON 


*% Pacific Western Oil Corporation 
stated in its annual report that together 
with its C. B. Wrightsman, independent 
oil operator, it carried on negotiations 
for the acquisition of certain explora. 
tion permits in the Republic of Leba- 
non. In the latter part of the year the 
company, acting jointly with Wrights. 
man, entered into an agreement acquir- 
ing an undivided one-half interest in 
five exploration permits owned by Com- 
pagnie Libanaise des Petroles, a Leba- 
nese corporation, which permits cover 
in excess of 700,000 acres in the Repub- 
lic of Lebanon. On February 17, 1953, 
an exploratory well was commenced in 
Bekaa Valley of Lebanon. 


CALIFORNIA 

% Hathaway Oil Company may have 
an important discovery in Whittier. The 
well has apparently run into consider- 
able gas pressure between 8000 and 
9000 ft. In a 21 hr test at 8064 ft, it pro- 
duced through a 20/64-in. bean over 
2,500,000 cu ft of gas and flowed 12 bbl 
of oil an hour with a cut of 30 per cent. 
A second test at 8123 ft, through a 
9/64-in. bean, produced 4,000,000 cu ft 
of gas in 24 hours and some 15 bbl of 
oil an hour with a cut of 26 per cent. 


MONTANA 

* Cities Service Oil Company has an- 
nounced location of a 6000-ft wildcat in 
Yellowstone County, Montana, approxi 
mately 12 miles northwest of Billings. 
The test is State No. 1. Principal ob- 
jeetivés are the Eagle, Frontier, Dakota. 
and Ellis sandstones and the Amsden, 
Charles. Madison, Devonian, and Ordo- 
vician limestones. 


FLORIDA 


* Humble Oil and Refining Company 
has announced plans to drill a 12,000-f 
wildcat in Lee County, to test the Sunni 
land Lime area. The No. 1 W. E. Kireh- 
hoff et ux is approximately six miles 
south of Ft. Myers. 
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©The steel pipe above is almost 
completely clogged with paraffin; the clean Tenite test 
section at the right has been in service for months 
on a high-paraffin oil line. Paraffin accumulated 
only on the steel pipe connector. 


Paraffin did not clog this pipe! 


Paraffin does not adhere to Tenite plastic. 

frequent shutdowns for cleaning out paraffin in pipe lines are 
ninimized since the extra-smooth walls of Tenite plastic 

cipe resist paraffin accumulation. What's more, this 

smoothness gives you approximately 40% greater flow volume for any 
given head loss than does clean steel pipe of the same diameter. 


lenite pipe is economical to install, too. Its light weight 

md ease of handling may save you over 60% labor costs in 
he installation alone. In a typical case, three men easily 
tid 4000 feet of 4’ Tenite pipe a day; usually, eight men 
we required to handle the same amount of steel pipe. 
ixtruded of Eastman cellulose acetate butyrate plastic, 
lenite pipe does not corrode under oil-field conditions. 
successfully withstands sour crudes, salt water and 


lectrolytic action. 


?ipe extruded of Tenite is made by various companies, 





TENITE 


an Eastman Plastic 








‘which Eastman supplies the plastic compound. 

f you need assistance in adapting Tenite 

pipe to your operation, our technical staff will be glad 

0 help. Eastman Chemical Products, Inc., Kingsport, Tenn., 
sales representative for Tennessee Eastman Company, 
Division of Eastman Kodak Company. 





visit our exhibit 


at the 


INTERNATIONAL PETROLEUM EXPOSITION 


May 14-23 


and see the advantages of 


TENITE plastic pipe demonstrated 


Block 208, North Extension 





































































DROP-SIDE* SNATCH BLOCKS 


e Because of their seven great features, WECO 
DROP-SIDE* SNATCH BLOCKS give you superior 
service and performance. They are easier to 
handle . . . safer to use; have greater strength, 
safety and utility. 


In addition, the %” steel plate sides have 
greater strength and more resistance to distortion. 
Spacer bolt between hook or clevis maintains cor- 
rect spacing between plates, assures full and free 
swiveling at all times. Wire line or manila rope 
cannot slip between sheave and side plates. 


There’s no trick manipulation or struggling with 
hook, side, or line to raise or lower the patented 
WECO Drop-Side*. You just remove the wing nut, 
raise side, insert line, drop side and replace 
wing nut. 

Ask your supply store for WECO DROP-SIDE* 


SNATCH BLOCKS .. . they’re available with 6”, 
8” or 10” sheave. 


SOLD EXCLUSIVELY 
THROUGH SUPPLY STORES 


*Patented 


HOUSTON. 1, TEXAS 
CHIKSAN COMPANY 


Brea, Calif Chicago 28, Ill Newark 2, N. J 
CHIKSAN EXPORT COMPANY, Brea, Calif Newark 2, N. J 





FORGED STEEL 
HOOK 


DROP-SIDE* 
REGISTERED 


SNARL-PROOF 


CASE HARDENED 
SS 


“SUPER-OILITE” 
BEARING 


FORGED STEEL 
SHEAVE 



























WELL EQUIPMENT MFG. CORP. 





Manufacturers and Distributors 
of Oilfield, Refining, Marine 
and Industrial Equipment 
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Exploration 


TEXAS 


* Gulf Oil Corporation has reported g 
new depth record for the West-Texas. 
New Mexico oil area. It is Gulf’s ang 
Jack Frost No. 1 P. G. Northrup wild. 
cat in Reeves County. The new well jg 
drilling at 16,020 ft, 20 ft deeper than 
the previous record set by a Gulf wild. 
cat failure in Presidio County. 

* General Crude Oil Company brought 
in a new gas-distillate discovery well in 
Liberty County in the upper Gulf Coast 
of Texas. It is the Elizabeth Morris No, 
2, which flowed at a daily rate of 3,500, 
000 cu ft of gas and 49 bbl of distillate 
through a 13/64-in. choke. Flow came 
from perforations at 11,246-8 ft. 

* A rank wildcat has been completed 
in Corpus Christi Bay, four miles from 
nearest production. Oil flow of 145 bbl 
daily through medium choke, was re. 
ported for Austral Oil Company’s State 
Tract 20. 

* Texas Gulf Producing Company has 
a rank wildcat in Cameron County in 
the Rio Grande Valley. It is the com. 
pany’s J. A. Garcia No. 1, which flowed 
at a daily rate of 2,670,000 cu ft of gas 
on a 14-in. choke. Gas flow came from 
casing perforations of a Miocene sand 
at 7315 to 7325 ft. 








ISRAEL 


*% The Israeli Government has granted 
30 exploration permits over 4,000,000 
acres to seven companies, who will be- 
gin drilling operations within four 
months. Pinhas Sapir, director of the 
Israeli Government development de- 
partment, announced the acreage was 
mostly along the coast and in the Negey 
and Dead Sea areas. 

Companies are Husky Oil Corpora- 
tion of the U. S., three Canadian con- 
panies, Gersmon Broide representative, 
Continental Oil Corporation of Canada, 
three unspecified Canadian firms known 
as the “Sacks-Den Tovim Group ;” Lapi- 
dot, an Isreali firm, the Jordan Explora- 
tion Company, and Oil Searchers Con- 
pany (lIraeli, Swiss and American 
capital). 


KANSAS 


*% The National Associated Petroleum 
Company has a discovery at their No. | 
Oleen, between the Salemsburg and 
Olsen pools in the Salina Basin, south 
of Smoky Hill airbase. A spokesman 
for the company said the well was pro- 
ducing 200 bbl daily following acidiza- 
tion with 1000 gal at a depth of 3440 fi 
in the Maquoketa Dolomite. 

*% Helmerich and Payne made Kan- 
sas’ 46th discovery recently at its No. | 
Toland in Stafford County. The new 
well, which was given a potential of 131 
bbl of oil daily from the Viola lime. 
opens a new field more than one mile 
northeast of the Jordan field. 

% National Associated Petroleum Con- 
pany has an important discovery in 
McPherson County. It is the No. | 
Archie Lively, which opens a new field. 
114 miles west of the Ritz-Canton field. 
The well flowed 18 bbl of oil an hour 
after acidization from the Mississippi 
chert, topped at 2955 ft. 
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You can completely overhaul a W-K-M Valve right on 
the tree in one hour! When overhauled, the valve be 
comes as good as new, ready for many more years of 
efficient, trouble-free service. 









bd There is no need to go into great detail to point out the 
advantages and economies of on-the-spot repair or 
overhaul. Frequently the time and money saved will 
amount to much more than the cost of the valve. 

















All W-K-M Valves have a perfectly smooth bore. There 
are no cavities or projections to cause turbulence or to 
collect sediment. Gates and seats are protected against 
No. | cutting or damage of any kind. These advantages are a 
x and result of the W-K-M Expanding Gate development which 
south is explained below. 
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Long run performance is far more important than first 
cost. When you buy, specify W-K-M and you'll be sure 
of satisfactory operation for the life of your tree. 


‘oleum 


W-K-M COMPANY 
P. O. BOX 2117 HOUSTON 1, TEXAS 
727 W. SEVENTH STREET, LOS ANGELES, CALIF. 
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In closed position, 
the gate (left) and 
segment (right) 
seal tightly against 
both seats. 


When opening or 
closing, the gate 
and segment are in 
neutral position 
permitting free up- 
ward or downward 
movement of the 
gate assembly. 


When open, the 
gate and segment 
again seal tightly 
against both seats 
and the bore of 
each lines up per- 
fectly with the bore 
of the body to pro- 
vide a smooth, full- 
round conduit. 





ON 














ALL W-K-M VALVES HAVE Through-Conduit Fluid Passage e Parallel Expanding Gate Assembly 


Oversize Replaceable Seats e Double Row Thrust Bearings on Stem e Internal Lubrication 















> Dr. Scott P. Ewing, corrosion engi- 
neer with The Carter Oil Company, re- 
ceived the Speller Award for outstand- 
ing contributions to corrosion tech- 
nology, in recognition of 30 years work 
in solving underground and underwater 
corrosion problems. 

Dr. Ewing, a native of Smithfield, 





Ss. P. EWING, AWARD WINNER 


Utah, received a BS degree at Utah 
State Agricultural College in 1920 and 
his doctor’s degree in physics at the 
University of California in 1925. 

Following a year as physics instruc- 
tor at Lehigh University and a year in 
the Soil Corrosion section of the Na- 
tional Bureau of Standards, Washing- 
ton, he became research associate with 
the American Gas Association and 
served in this capacity from 1928 to 
1940. His book “Soil Corrosion and 
Pipe Line Protection,” was published 
in 1938. 


> Paul Wolff, naval architect and barge 
design engineer, has been named head 
of Kerr-McGee’s marine department 
with the title of manager of marine di- 
vision of the drilling department. 

Wolff's principal headquarters will 
be at Morgan City, Louisiana. In this 
capacity Wolff will report to the drill- 
ing department management in the 
Oklahoma City office on barge design 
and related problems, and to W. F. Bax- 
ter, Gulf Coast division drilling super- 
intendent, Morgan City, Louisiana, on 
the operation of marine equipment. 

Wayne Dean, who for the last few 
years has been Gulf Coast division 
superintendent for Kerr-McGee’s drill- 
ing department, is being promoted to 
general superintendent of Kerr-McGee’s 
drilling department—company wide. 

Filling the vacancy left by Dean in 
the Gulf Coast division will be W. F. 
“Bill” Baxter, who for some time has 
been Dean’s immediate assistant. He 
will assume the title of: “Gulf Coast 
division superintendent, drilling depart- 
ment.” Succeeding Baxter as assistant 
Gulf Coast division superintendent will 
be M. C. Womack. 
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George B. Kitchel who, since joining 
the company has been general superin- 
tendent of the drilling department, will 
be promoted and will assume title of: 
“Manager of drilling department.” In 
Kitchel’s new capacity he will work 
more directly with the management of 
the company. 

John L. Medis, formerly assistant di- 
vision superintendent of the Rocky 
Mountain division is appointed super- 
intendent of that division. Effective the 
same date, Eddie A. Baxendale is ap- 
pointed assistant division superintendent 
of the. same division. 


» Theodor Krey, Hanover, Germany, 
has received recognition for his out- 
standing contribution to the science of 
exploration geophysics during the year 
1952. 

Krey received the annual best paper 
award of the Society of Exploration 
Geophysicists for having written the 
most outstanding paper published dur- 
ing 1952 in Geophysics, the quarterly 
journal of the society. Krey’s article, 
entitled “The Significance of Diffrac- 
tion in the Investigation of Faults,” was 
chosen by the society’s committee on 
honors and awards, headed by Dr. Sidon 
Harris, president of Southern Geo- 
physical Company, Fort Worth, Texas. 

Krey was born in Hamburg, Germany, 
in 1910. He _ studied mathematics, 
physics, geography, and _ associated 
sciences at the universities of Gottingen 
and Munich, and received his master’s 
degree. He taught for a short time and 
then became associated with Seismos 
G.m.b.H., Hannover, in 1936, by whom 
he is still employed. 





Opie Dimmick 


> Opie Dimmick has been named chair- 
man of the Nomads National Board of 
Regents. R. E. Kirberger has been 
named secretary-treasurer. President 
and chairman of the board of Century 
Geophysical Corporation. Dimmick 
graduated from Louisiana State Univer- 
sity. He is immediate past president of 
Tulsa chapter of Nomads. 

Kirberger is with Unit Rig and 
Manufacturing Company. 


> Ben F. Curtis has been appointed 
chief geologist for Texas Eastern Pro- 


R. E. Kirberger 


> W. H. Holleran, former production 
superintendent for Shell Oil Company 
in the Franklin, Louisiana, division, jg 
now manager of the company’s Donald. 
sonville production division, replacing 
H. F. Winham, now manager of Shell’; 
New Orleans oil shipping division. 4 
member of the Shell organization for 1g 
years, Holleran first joined Shell at its 
Iowa field. 

Heading up a newly created produc. 
tion division for the area, with offices 
in Westwego, is W. E. Harpst, former 
chief mechanical engineer in the Hous. 
ton and New Orleans areas. Harps 
joined Shell in 1939 as a trainee in the 
production department of the West 
Texas division, and has also held posi. 
tions with Shell at The Hague, Holland, 
and New York City. 

A. J. Clark has been named purchas. 
ing-stores department manager for 
Shell in New Orleans, following the ap. 
pointment of R. F. Martin, former 
manager, to the post of purchasing. 
stores manager in Shell’s newly created 
Rocky Mountain area in Denver. 


> Hubert L. Popenoe has been ap. 
pointed area geologist for Shell Oil 
Company in Los Angeles. Formerly dis- 
trict geologist in the company’s coastal 
division at Ventura, Popenoe joined 
Shell as an assistant geologist in Los 
Angeles following his graduation in 
1937 from Pomona College. Since then 
he has served on the Bakersfield explo- 
ration staff where he was first promoted 
to a district geologist. In his new capac- 
ity as area geologist Popenoe will be 
concerned with exploration problems in 
California and the Pacific Northwest. 





Ben F. Curtis 


duction Corporation. Curtis, who joined 
Texas Eastern Production Corporation 
in 1951: as a district geologist has most 
recently served as division geologist in 
charge of the company’s Shreveport 
division. 

Before coming with Texas Eastern, 
Curtis was employed by Skelly Oil as 
assistant district geologist and prior to 
that he held the position of district 
geologist for Kerr-McGee Oil Indus- 
tries. He is a graduate of the University 
of Oklahoma with a BS degree in geo- 
logical engineering. 
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mcCULLOQYGH® 


NEW WAYS OF pong qHINe 











x Latest News About New Tools, Techniques and Services sé 





a 


SEE THEM NOW at the Tulsa Oil Show! 
New and Improved McCULLOUGH TOOLS 
You’ve Heard So Much About > 








McCULLOUGH 
SCINTILLOMETER 








McCULLOUGH 
M-3 BURRLESS 
BULLET PERFORATOR 








McCULLOUGH 
GLASS JET 
PERFORATOR 














The new McCullough Radiation Well 
Logger with the amazing Scintillome- 
ter (Gamma Ray and Neutron) will 
demonstrate its superior ability to 
clearly and accurately log beds of any 
thickness at any speed. You will be 
permitted to test the acute sensitivity 
of the new instrument with the feeble 
rays of your luminous dial watch. A 
completely equipped McCullough Radi- 
ation Well Logging Truck will be on 
display. 


The improved McCullough M-3 Burr- 
less Bullet Perforator, the hardest 
shooting gun perforator in the world, 
features an increase of 25% in pene- 
tration over former McCullough bullet 
type perforators. The M-3 will out- 
shoot any comparable size bullet or jet 
gun through one string of casing into 
soft or medium hard formation. 
McCullough M-3 Perforators, Burrless 
Bullets and actual penetration samples 
will be on display. 


McCullough Glass Jet Perforators 
feature many new improvements. New 
bayonet type, junk-free Steel Strip 
Carriers—one third less explosives, yet 
two-thirds deeper penetration in solid 
steel targets—now available in thre« 
types; Standard Casing Glass Jet, 
Super Casing Glass Jet and Supe1 
Formation Glass Jet—exclusive slug 
free, straight sided holes. Particularly 
applicable through multiple strings 
and in hard and extra hard formation. 








McCULLOUGH 
TYPE ‘‘B”’ 
BRIDGE PLUG 








McCULLOUGH 
MAGNA-TECTOR AND 
BACK-OFF SERVICE 








McCULLOUGH 
OTHER NEW AND 
IMPROVED TOOLS 











The only one-piece, drillable, all 
metal,explosion-expansion bridge plug. 
Drills out easily—no moving nor hard- 
ened parts to impede drilling out. Re- 
sists corrosion and electrolysis. Saves 
rig time in running, locating and 
setting. Plugs in open hole in hard 
formations. Assures a positive seal 
under the heaviest loads. Special dis- 
play will permit you to weigh yourself 
and pressure test plug at the same time. 











Cable Address: MACTOOL 
EXPORT OFFICE: Los Angeles, California 
CANADA: Edmonton, Calgary, Grand Prairie, Alb.; Regina, Saskatchewan 
VENEZUELA: United Oilwell Service Co., $.A.; Caracas, Anaco, Maracaibo 
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Be sure to see these remarkable tools. 
The Magna-Tector measures both 
stretch and torque in stuck pipe, locates 
lowest free point. The McCullough 
String Shot loosens first joint above 
the free point. Combines all the ad- 
vantages of both the Magna-Tector and 
String Shot into a single service with 
one set-up. Many remarkable jobs have 
been accomplished at great savings to 
the operator. 


PERFORATING, RADIATION LOGGING, AND FISHING TOOL SERVICE—ANYWHERE— ANYTIME 


McCULLOUGH TOOL COMPANY 
5820 South Alameda Street, Los Angeles 58, California 


405 McCarty Street (P. O. Box 2575) e@ Houston, Texas 


The complete line of all othe 
McCullough Electric Wire Line and 
certain Fishing Tools will also be on 
display, including the McCullough Bot 
tom Hole Jet Cutter, Jet Casing Cutter 
and Double Acting Rotary Jars—tools 
that have been used with outstanding 
success in every active oil field in th 
world. Qualified McCullough represen 
tatives will demonstrate the amazing 
abilities of all McCullough Tools 


LOCATION—BOOTHS 22-23-24. Use Entrance No. 2 from Twenty-First Street (the 
main street to the show from Tulsa) at the southeast end of the show grounds. McCullough 
booths are to the right of the entrance, opposite Old Timers Headquarters. 





SERVICE LOCATIONS: TEXAS: Houston, Snyder, Alice, Cisco, Corpus 
Christi, McAllen, Odessa, Tyler, San Angelo, Victoria, Wichita Falls, Luling 
Beaumont, Sherman, Midkiff, El Campo. Oklahoma: Oklahoma City, Guy 
man, Healdton, Hominy. ARKANSAS: Magnolia. MISSISSIPPI: Laure!. NEW 


MEXICO: Hobbs. KANSAS: Great Bend. WYOMING: Casper. CALI- 


To obtain more information on products advertised see page E-55 


FORNIA: Los Angeles, Avenal, Bakersfield, Ventura. LOUISIANA: Houma, 
Lake Charles, New Iberia, Shreveport. COLORADO: Sterling. NORTH 
DAKOTA: Williston. UTAH: Vernal. 
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NEW OFFICERS OF MID-CONTINENT district of Division of Production, API in- 
clude: Standing, William Pugh, C. A. Husted, K. M. Farnsworth, and Glenn Gillespie. 
Seated, G. C. MacDonald, Jack Abernathy, R. B. McCloy. 


>» Jack Abernathy, Big Chief Drilling 
Company, Oklahoma City, will serve as 
the new district chairman, Mid-Con- 
tinent district, American Petroleum In- 
stitute, Division of Production, succeed- 
ing G. C. MacDonald, Gulf Oil Corpo- 
ration, Tulsa. MacDonald begins the 
new position of chairman, District Ad- 
visory Committee. Elections were held 
in Tulsa at the district meeting. 

R. B. McCloy, Stanolind Oil and Gas 
Company, Oklahoma City, succeeds H. 
M. Cooley, Bethlehem Steel Corpora- 
tion, Tulsa, secretary-treasurer. 


Two additional area vice chairmen 
were elected expanding the chapter vice 
chairmen number to seven, it was an- 
nounced by Harold E. Berg, Tide Water 
Associated Oil Company, Tulsa, nomi- 
nating committee chairman. 

The seven are: K. M. Farnsworth, 
Atlantic Refining, for the southwestern 
Oklahoma area; H. J. Bourke, Warren 
Petroleum, for the Golden Trend area; 
C. B. (Cotton) Rundle, Happy Belting 
Company, for the greater Seminole 
area; Glenn Gillespie, Gillespie and 
Sons Drilling, for the Drumright area; 
William Pugh, Lane Wells, for western 
Kansas; James Puckett, Magnolia 
Petroleum, for eastern Kansas; and C. 
A. Husted, contractor, for the Texas 
Panhandle. 

Five outgoing area vice chairmen are: 
A. H. Massad, Magnolia; Fred Neslage, 
West Pampa Repressuring Association; 
Jack L. Worley, Independent Oil and 
Gas Service; Verdun Leonard, Mag- 
nolia, and S. K. Myers, The Atlantic 
Refining Company, Great Bend, Kansas. 

Oklahoma City was selected for next 
year’s Mid-Continent district meeting. 


>» Carl A. Young, director of the Divi- 
sion of Production of the American 
Petroleum Institute will retire from the 
API post, effective July 1, after 29 years 
with the oil trade association. 

Young of Dallas, is expected to be 
succeeded by William H. Strang, as- 
sistant director of the production divi- 
sion of American Petroleum Institute. 
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At the three-day meeting in Tulsa 
Young was praised by speakers and 
chairmen for his contributions to the 
industry, which have included the ad- 
ministration of the API standardization 
program. These API standards have 
come into international usage, with a 
great saving to the industry. 

Young was an administrator in the 
Hoover Commission for Relief of Bel- 
gium and Holland, serving two years in 
Europe. He entered the oil business in 
California as a drilling contractor, then 
became an officer of the Lucey Manu- 
facturing Company. 

In 1914 he went to Baku, southern 
Russian oil center, where at that time it 
took the Russians two years to drill a 
2200-ft oil well. Young was instrumental 
in introducing rotary drilling methods 
into Russia. 

While with the Lucey Company, 
Young participated in the earliest API 
conferences on standardization. He 
moved to Dallas in 1924 to establish of- 
fices for the API Division of Stand- 
ardization, which later became Division 
of Production and Development Engi- 
neering. 

Strang’s background includes a de- 
gree in petroleum engineering from the 
University of Oklahoma. A native of 
Denver, he also attended the Colorado 
School of Mines. 

In 1938 and 1939 he was assistant 
proration engineer for Continental Oil 
Company. During the next two years he 
was Gulf Coast district editor for the 
“Oil Weekly.” 

Strang served from 1940 to 1945 in 
the armed forces, two years of which 
were in England and Europe as ord- 
nance battalion commander with the 
rank of lientenant colonel. 

In 1946 Strang opened the Dallas of- 
fices of the Petroleum Branch of the 
American Institute of Mining and 
Metallurgical Engineers and served as 
executive secretary of that organiza- 
tion until February, 1950, when he 
joined the API staff as assistant direc 
tor of the division of production. 









> Olin C. Davison, assistant superip. 
tendent, Houston garage, Humble Qj 
and Refining Company, production de. 
partment, was named superintendent at 
the garage succeeding Robert L. Shaw, 
who resigned. 

Philip E. Barber returned from mili. 
tary service February 23 and resumed 
his duties as division civil engineer. 
East Texas division. 

C. C. Cox, toolpusher in the London 
district, was transferred to the Friends. 
wood district as toolpusher. 

Ray L. Meadows, toolpusher in the 
Vernon district, transferred to the 
Friendswood district as toolpusher, 

Virgil L. Garlington, senior civil ep. 
gineer, gas construction division, Hous. 
ton, moved to the Mallalieu district as 
district civil engineer. 

Garland Deaton, toolpusher, North 
Katy district, was transferred to the 
Odessa district as toolpusher. 

J. C. Greene, toolpusher, Lovell Lake 
district, resigned January 15. 

L. E. Cezeaux, toolpusher, Odessa 
district, transferred to the Avoca dis. 
trict. 


> Harry Rector, drilling superintendent 
of the Southern district for Standard 
Oil Company of California is retiring 
after 46 years-as an oil man. Thirty- 
seven years of this time has been spent 
with Standard of California. At the age 
of 17, Rector went to work as a rousta- 
bout in the Orcutt field. He began work 
for Standard in 1916 as a tool dresser 
and cable tool driller in the Santa Maria 
area, and after a couple of years in the 
service during World War I, he started 
20 years of foreign service in the Philip- 
pines, Argentina, Venezuela, Bahrein, 
and Arabia. 

In 1940 he went to Sumatra as mana- 
ger of the drilling operations which re- 
sulted in the discovery of two new fields. 
Leaving Sumatra just ahead of the 
Japanese at the outbreak of World War 
II, Rector returned to Kettleman Hills 
as drilling foreman. Later he was pro- 
moted to assistant drilling superintend- 
ent for the Kettleman-Coalinga area 
and in 1950 was appointed drilling 
superintendent of the Southern district, 
position he held until retirement. 


> Roy H. Langford has joined Warren- 
Bradshaw Exploration Company as 
special representative. Langford will be 
in charge of contracts and public re- 
lations for the drilling department. His 
headquarters will be in Tulsa, Okla- 
homa. ' 


> William N. Holt has been named 
manager of foreign operations, Eastern 
Hemisphere, of The Texas Company. 
Holt was formerly managing director 
of Caltex (Ireland) Ltd., an affiliate of 
Regent Oil Company Ltd., a British 
company jointly owned by California 
Texas Oil Company Ltd., and Trinidad 
Leaseholds Ltd. 

Holt studied at the University of 
Wisconsin. He joined The Texas Com- 
pany in 1937. He joined Caltex in 1947, 
and for the past five years he has been 
managing director of Caltex (Ireland) 
Ltd., with headquarters in Dublin. 
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Running Tour 


> Carl H. Browall, former Rocky Moun- 
tain division engineer, has been named 
general superintendent of drilling and 
production, Pacific Western Oil Corpo- 
ration. He was promoted upon retire- 
ment of O. M. Evans, former vice presi- 
dent in charge of drilling and produc- 
tion. After graduating from Iowa State 
in 1930, Browall became employed by 
Cities Service Oil Company as a junior 
engineer and later joined the Lake Oil 
Company of Ada, Oklahoma, being 
superintendent for 12 years. He joined 
Pacific Western Oil in 1948 at Lander, 
Wyoming. 
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DRILL COLLAR 


& TOOL JOINT 
COMPOUND 





NON-ABRASIVE 
ANTI-GALLING 

LUBES & SEALS 
PREVENTS WEAR 
JOINTS BREAK EASY 
LESS TONG BREAKAGE 
NON-CORROSIVE 


LED-PLATE ANTI-SEIZE COMPOUND 


For Xmas Trees, Valves, Casing, Piping, etc. 


ANTI-SEIZE SEAL 
NON-DRYING 

70% METALLIC LEAD 
PREVENT LEAKS 

FOR HI PRESSURE 
Hl TEMPERATURES 
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ARMITE LABORATORIES 
6609 Broad St., Los Angeles 1, Calif. 

















Continuous Well Logging 
* 
Experienced Geologists in 
On-Location Laboratory Units 
w 
Currently Operating in Texas, New Mex- 


Ico, Rocky Mountain States, Williston 


Basin, Mid-Continent, Foreign 
* 


Call or Wire Collect for Nearest Field 


Representative 


Geological 
Well Service Company 
Geo-Service Company 
White Building, Abilene, Texas 
Telephone 28996, 29934, 28355, 26185 


Brochure and References on Request 
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Bee ie 
VISITORS AT NEW YORK NOMADS party at the Ho 








tel Biltmore in New York City 


included: Seated, Peter Wardlaw, Shell, Houston; Fernando Riberio, Conselho Nacional 7 
de Petroleos, Brazil; Travis Coggan, Iraq Petroleum, Iraq; L. R. Courteau, Gulf, Barba. 
dos, B. W. I.; Earl Fuller, representing Val Wittich, Indonesia. Standing, Ed Christianson, 
Shell, Houston; Walter Butler, Counselho Nacional de Petroleos, Brazil; Paulo Castro 
Silva, Counselho Nacional de Petroleos, Brazil; Roy I. Boydston, Martin-Decker, Long 
Beach; Paulo Oliveira Castro, Counselho Nacional de Petroleos; A. Fritsch, Raffineries 
- Francaises de L’Atlantique, France, and W. C. Hatfield, Texas Petroleum, Colombia. 


>» Robert F. Matthews has been pro- 
moted to assistant division geologist for 
Continental Oil Company, with head- 
quarters in Midland, Texas. He suc- 
ceeds C. S. Killgore who has been pro- 
moted to division geologist at New Or- 
leans, Louisiana. 

Matthews has been associated with 
Continental’s exploration operations at 
Wichita Falls and Midland since his 
graduation from the University of Texas 
in 1948. He is a native of El Paso. An- 
nounced at the same time were the pro- 
motions of four Conoco geologists who 
will head newly created gelogical dis- 
tricts with the company’s Midland di- 
vision. They are C. A. Barton, Nance 
G. Creager, A. J. Manulik, and F. L. 
Stead, all of whom will continue to 
make their headquarters in Midland. 

Cyrus S. Killgore has been promoted 
to division geologist with headquarters 
in Continental’s newly created geologi- 
cal division offices at New Orleans, 
Louisiana. Killgore has. been with Con- 
tinental’s geological operations for the 
last six years, most recently as assistant 
division geologist at Midland, Texas. 
He graduated from Centenary College. 


> Hillard W. Carey, employed by the 
Houston Natural Gas Corporation since 
1943, the last four years in Corpus 
Christi, has been transferred to Hous- 
ton as chief geologist for the Houston 
Natural Gas Production Company, the 
new wholly-owned subsidiary of the gas 
utility. 

Announcement of the transfer was 
made by Dr. Byron B. Boatright, vice 
president and general manager of the 
production company. 


>» T. C. Stauffer has been elected to the 
newly created post of administrative 
assistant, production department, Sun 
Oil Company. He moves to Sun’s gen- 
eral offices from Evansville, Indiana. 
where he has been manager of Sun’s 
central production division since 1941 
E. J. Reading, land department mana 
ger, succeeds Stauffer. James A. Veasey, 
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Jr., leaseman, has been named land de- 
partment manager. 

Stauffer joined the company in 1933, 
in Beaumont, Texas. He attended the 
United States Naval Academy at Ap. 
napolis for a year, then went to the 
University of Colorado. 

Veasey joined Sun in 1937 as a lease- 
man and served in that capacity until 
he succeeded Reading as land depart 
ment manager. He joined Sun follow. 
ing graduation from the University of 
Pennsylvania with a master’s degree in 
Business Administration in 1937. 


> Dell C. Wade has joined Crown Cen. 
tral Petroleum Corporation as _petro- 
leum engineer. He was formerly with 
Stanolind Oil and Gas Company in Cor- 
pus Christi in the same capacity. New 
office is in Houston, Texas. 


> R. L. Bird, Jr.. of the Columbian 
Carbon Company, Charleston, West Vir- 
ginia, is new chairman of the Eastern 
district, Division of Production, Ameri- 
can Petroleum Institute. Active for 
many years in the work of the API Pro- 
duction division, Bird held the position 
of vice chairman of the Eastern district 
the past year. 

Seven vice chairmen were elected 
who are as follows: 

Paul G. Benedum, Hiawatha Oil; 
Harry Brown, Chartiers Oil; J. F. 
Buckwalter, Ryder-Scott; Jack Cashell, 
Preston Oil Company; J. Robert 
Horner, Delaware Gas Company; Fred 
C. Newman, Old National Bank, and 
Douglas Rogers, South Penn Oil Com- 
pany. ° 

Newly-elected secretary-treasurer is 
R. J. Murdy, New York State Natural 
Gas Company. 

John T. Galey, an independent pro- 
ducer of Pittsburgh and chairman of the 
Eastern District during the past year, 
was made chairman of the Advisory 
Committee. 

Young was elected an honorary men- 
ber of the Eastern District’s Advisory 
Committee recently. 
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Running Tour 


INTERNATIONAL GUESTS at regular din- 
ner meeting of Los Angeles Nomads, April 8, 
shown below, are: Standing, Paul G. Reed, 
The Texas Company, in charge of foreign per- 
sonnel; Alvin W. Tucker, Trinidad Oil Field 
Service, Trinidad; John G. Luttrell, Socony- 
Vacuum, Venezuela; -George FE. Kunkel, 
Colombian Petroleum, Colombia; Richard C. 
Harris, Union Oil, Costa Rica; Haroldo Ramos 
da Silva of Counselho Nacional de Petroleo 
from Brazil. Seated, Thomas A. Moore, Texas 
Petroleum, Venezue!a; Edward A. Rosenquist, 
Socony-Vacuum, Venezuela; John C. Sample, 
General Petroleum, speaker; Jesse F. Roberts, 
D. and E., Iran; Karl B. Jouman of Basrah 
Petroleum, Iraq; Geonisio C. Barroso of 
Counselho Nacional de Petroleo, Brazil. 


_ ee 


OIL PROSPECTS IN PERU was the topic of discussion at , 
recent Nomads meeting in Houston, Texas. Visitors included: W. \, 
Scheney, Shell, Casper, Wyoming; Glenn Byers, Shell, Houston; F, 
W. Haeseker, Asiatic Petroleum; Val T. Billups, vice presideni, 
Texas Gulf Producing, speaker; and Frank A. Nice, Jr., Texas Gulf 
Producing, Houston; C. L. Garland, and P. E. Thomas, Mene Grand 
Oil, Maracaibo. Sitting, E. E. McGar, Shell Caribbean, Maracaibo: 
R. J. Young, Shell, Houston; R. M. Vandergraat, B. P. M., Utrecht, 
Holland: Sydney M. Sims, Iraq Petroleum, London, and R. B. Starke, 
Santa Fe Drill, Maracaibo. 


HOUSTON NOMADS, left, listened to a tiger hunt travelogue at 
the March meeting. At meeting were: Don Rushton, Canadian 
Equipment, Edmonton; Jack Roach, Sr., world-famous big game 
hunter, speaker, and J. M. Leitch, Continental, London, England. 


L. A. NOMAD’S GUESTS at March meeting, 
above, are: Standing, Felipe de Osma, Sullana, 
Ltd., Peru; John O. Donovan, Gulf Oil, Sicily: 
Donald Chase, Mene Grande Oil, Venezuela: 
Ken Wetherell, Shell Caribbean, Venezuela; 
Haroldo Ramos da Silva, Counselho de Petro- 
leo, Brazil; Arthur S. Bolles, Aramco, Saudi 
Arabia; Wally E. Gilbert, B. P. M. from The 
Hague. Seated, Oreila Lima dos Santos, Cout- 
selho de Petroleo, Brazil;, Alfonso Chiriboga 
former inspector general, Petroleum division, 
Ecuador; P. M. Bowen, Shell of Colombia, 
Colombia; E. de Sousa Carneiro, Counselho 
Nacional de Petroleo, Brazil. Above named 
men were international guests at the Los At 
geles Nomads regular monthly dinner meeting 


held March 11. 


THE PETROLEUM ENGINEER, May, 1953 




























































































ssion at q 
ed: W.M, 
ouston; F, 
president, 
Texas Gulf 
ne Grande 
Taracaibo: 
+» Utrecht, 
B. Starke, 











velogue at 
Canadian 
big game 

ngland. 








meeting, 
Sullana, 
1, Sicily: 
nezuela: 
nezuela; 
le Petro- 
o, Saudi 
rom The 
S, Coun- 
hiriboga 
division, 
olombia, 
yunselho 

named 
Los An- 


meeting 








, 1953 








e, ; cea SEE oursel’s as ithers see us!” 
One of the best methods for evalua- 
ting ourselves and our handiwork is to 
see it and us through the eyes of a quali- 
fed outsider observer. It is more than 
interesting to read the reactions of a 
visiting British oil refiner, H. Kaye, after 
atrip to this country a year ago, as ex- 
pressed in an article he published for 
home consumption. In his eyes we can 
admit that, as American refiners, we 
have some things of which we can be 
honorably proud. 

Kaye decided that one of the major 
startling factors in American refining is 
the process “on stream” ratio of 95 per 
cent and higher. This he concluded is 
due both to the process developers and 
to the equipment suppliers. 

High efficiency is shown in layout, 
appearance and in “housekeeping.” 

A great technique of quick turn- 
arounds has been “perfected.” 

Meticulous inspection records and 
all sorts of time-saving devices are em- 
ployed to speed up matters. 

Centralized, graphic panel control 
systems are more common here than in 
Britain. 

Britain likes the “high reliability” of 
American-built equipment. 

But the most outstanding character- 
istic he mentioned was “the kindness 
and generosity of the American oil man” 
in discussing mutual problems and in 
disclosing accomplishments. 

Survey of these items of praise show 
actually a sort of “Formula for Pro- 
gress,” a partial list of the factors in 
the industry’s operations that must be 
pursued and improved if we are to do 
the job in a continuously better manner. 

To view the picture of our advances 
and to point to the improvements made 
in the last year or two, specifically, no 
part of it is quite so important overall 
as that of catalysis, especially catalytic 
cracking and reforming. Catalytic crack- 
ing was developed primarily to improve 
spark-ignition engine fuels, to gain ad- 
vantage in the Octane race. It received 
the strongest impetus from World War 
Il in the dizzy race to provide more 
and better cracking capacity in the mak- 
ing of aviation fuel base stocks. Cata- 
lytic cracking processes, with the ex- 
ception of the now obsolete Houdry 
process—superseded by Houdriflow— 
were designed, and built from “test 
tube” data, in most cases, without the 
benefit of the formerly considered to be 
indispensable pilot plant data. One 
weary operator said those wartime units 

lave as many bugs as seams” in the 
unit, probably not a great exaggeration. 
Probably the most outstanding single 
accomplishment, technically and eco- 
nomically, of the postwar period, proc- 

*Editor, Refining and Petrochemical. 
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"Tools’’ Make Processes Possible 


ARCH L. FOSTER* 


esswise, is that of opening the “bottle- 
necks” in these units to increase their 
throughput as much as 100 per cent. 

Cracking heavy oils, we long since 
progressed from the purely vapor phase 
charge systems to charging vapor-liquid 
mixtures and even entirely liquid-phase 
operations. The catalyst regenerator be- 
ing the bottleneck in most processes, 
carbon burning efficiency has been 
boosted greatly, in some cases several- 
fold. Overall yields of motor fuel, based 
on crude, have been raised remarkably 
by a combination of charging heavier 
stocks, recycling to increase yield on 
actual charge, and more efficient cata- 
lysts to give higher yield. 

Economics is receiving greater at- 
tention, since “peacetime” operation at 
painfully increased income tax rates 
require higher efficiency to remain in 
the industry. One recent well-known de- 
velopment is the “package type” TCC 
catalytic cracker, developed especially, 
but not exclusively, for the medium-to- 
small caliber refiner who must have 
higher octane ratings and yields but 
whose economic position is not the 
ideal. Several of these units have been 
installed or are being designed and the 
important phase of the design is the 
use of numerous standard-fabricated 
units, including a drilling rig to serve 
for the support scaffolding that uses up 
much hard-to-get steel and requires 
special fabrication, while the rig is 
bought as a “package” of standard pro- 
duction. Standard heaters, exchangers, 
towers, pumps, piping assemblies, etc., 
all contribute to lower the overall cost. 

Progressively other processes have 
moved far along the advance trail, most 
of the improvements being that inevit- 
able tuning-up process by which a fairly 
good process based on correct prin- 
cipies elvolves into an efficient process. 

More attention-drawing are the de- 
velopments in catalytic reforming. As 
did thermal reforming follow after 
thermal cracking, so the molecular con- 
version of straight-run naphthas lagged 
behind cracking of heavy oils, was 
pushed along by demands for more 
competitive octane ratings. To make 
this field the more important, considera- 
tions of production of petrochemicals 
and intermediates for petrochemicals by 
catalytic reforming has assumed a role 
that may soon overshadow the original 
purpose of upgrading naphthas to bring 
them into competition in octane ratings 
for motor and aviation fuels. Most 
widely adopted of these processes is the 
Platformer system, now employed by 
many refiners to make synthetic ben- 
zene, toluene—by fractionation nitra- 
tion grade is made, as at Cosden’s new 
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Platformer-Udex unit—the xylenes and 
higher aromatics. A corollary is the con 
centration of paraxylene, intermediate 
for Dacron and fiber. 

All the catalytic reformers are used 
for these various purposes, Atlantic’: 
Catforming, Socony’s TCRerforming 
Houdry’s Houdriforming, the old Hydro 
forming rejuvenated by adapting th: 
fluid catalyst principle for its use. Large 
percentages of our total aromatics pro 
duction for all purposes are obtained 
now from petroleum sources via cata 
lysis, and the potential quantity is much 
greater than present production. The 
new Union Oil Hyperforming process 
wherein catalyst is transported in a 
dense mass state by relatively smal! 
amounts of transfer gas with high pres 
sure differential, uses a cobalt mol) 
bdate catalyst, regenerates catalyst and 
reforms charge continuously. Free hy 
drogen is produced in this process and 
is commingled with the charge. Chargé 
is preheated to about 900 F, and is r 
heated between stages. 

A catalytic process installed in Eng 
land, it is understood, is being utilized 
largely in the production of olefins, aro 
matics, and other petrochemical! inte1 
mediates, but so far has not been 
adopted in this country. 

Much of the advance in process bet 
terment lies in improved catalysts. The 
reaction of catalytic reforming is 01 
may be controlled to be largely simu! 
taneous isomerization and dehydrogena 
tion, including aromatization of hydro 
carbons. Platforming catalysts as oul 
lined in patents issued indicate ranges 
of 0.01 to 1.0 weight per cent of metallic 
platinum on an alumina base that has 
been treated with halogen or hydrogen 
halide—as hydrochloric acid, HCl. This 
catalyst accomplishes the dual purpos¢ 
of dehydrogenating to aromatics and 
or olefins, and isomerization. Combina 
tion of dehydrogenation agents as plati 
num, nickel, cobalt, etc., with a silica 
alumina cracking catalyst gives an agent 
that isomerizes hydrocarbons efficiently 
One catalyst reported combines 0.01 to 
2.5 per cent of palladium or platinum 
with silica-alumina of “reduced su 
face area” plays the double role espe: 
ially well, reports state. Atlantic Re 
fining researchers’ studies show that by 
addition of five per cent nickel to silica 
alumina base the resulting catalyst is 
both highly selective in isomerization 
reactions and an active conversion cata 
lyst. A one-half per cent platinum cata 
lyst shows about the same activity as 
one with five per cent nickel or cobalt 


Alkylation Demand Increasing 


Two other catalysts are especially in 
teresting from this viewpoint. Sun Oil 
Company’s research people have worked 
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out a platinum-alumina catalyst of to 
us unknown percentage composition 
applicable particuluarly to the combus- 
tion of waste materials that appears to 
have some application advantages for 
that purpose. For catalyzing the direct 
oxidation of ethylene to form its oxide, 
Atlantic Refining developed and Vulcan 
Engineering worked. out the process de- 
tails employing a catalyst in which the 
most active principle is silver metal, 
used in what is called a “confined” fluid 
catalyst bed system, a catalyst and proc- 
ess in which time of contact between 
charge and catalyst is rather critical ac- 
cording to the technologists. 

The hydroformer catalyst is a deposit 
of molybdenum trioxide, about 10 per 
cent, on aluminum oxide, Al,O., finely 
divided in which 5 to 10 per cent is 
finer than 20 microns and less than 30 
per cent is coarser than 80 microns. 
Thermofor catalytic reforming catalyst 
as far as is known is a _ synthetic 
chromia-alumina gel, in bead form. 

Postwar alkylation units throughout 
the country were either maintained in 
operation to supply military aviation 
fuel demands, scrapped, or closed down 
to standby condition. Many of these 
units also were designed under high- 
speed war conditions, and their efficiency 
has been found low; recent develop- 
ments and revampings have improved 
largely their throughput efficiency, and 
the quality of the alkylate. The sulfuric 
acid process was improved greatly two 
or three years ago, and these units are 
pouring out more and more aviation 
blending alkylate. Units employing an- 
hydrous hydroflouric acid catalyst have 
been redesigned, such as PanAm South- 
ern at Eldorado, releasing great quanti- 
ties of much-needed steel scraps. 


Product Concentration 


Recovery of pure or concentrated 
products from reaction streams con- 
taining a mixture of various hydrocar- 
bons is one of the operations of major 
importance to receive close and effec- 
tive attention in recent years. In re- 
covering aromatics, especially, from 
catalytically cracked or reformed prod- 
ucts. The Udex process is employed in 
several plants and is actually a solvent 
extraction routine. It employs solvents 
such as ethylene glycol mixed with the 
raw stream of mixed products and the 
operating conditions are so controlled, 
including temperature, solvent-product 
ratio, etc., so that the aromatic com- 
ponents, one or more, are dissolved in 
the solvent and the remainder of the 
stream, the non-aromatic portion, is re- 
jected and separated by settling. Sub- 
sequently the aromatic component of 
the solution is removed from the solvent 
by distillation to yield a product of 
composition that varies with the sol- 
vent, composition of the raw stream, and 
the conditions maintained. Cosden is re- 
ported to obtain nitration grade ben- 
zene and toluene by this process from 
Platformate from West Texas straight- 
run naphtha. 

Adsorption instead of extraction is 
the principle employed in the Sun Aro- 
sorb process for recovering and con- 
centrating aromatics from mixtures con- 
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taining large percentages of non-aro- 
matic components. Briefly, the Arosorb 
process employs a specially prepared 
silica gel adsorbent in large beds, 
through which the raw, aromatic-con- 
taining distillate is passed. After this 
part of the cycle is completed the aro- 
matics adsorbed selectively on the gel 
are displaced by a stream of “desorb- 
ent” which in turn is displaced by the 
incoming aromatics-bearing stream and 
completing a cycle in which these vari- 
ous streams are sent to different run- 
down receptacles. The adsorbing part 
of the cycle must be so controlled in 
flow rate that all aromatics are held 
on the silica gel; this gel is formed 
with tremendously extended active sur- 
face, up to 80 acres per pound it is 
claimed. Then the non-aromatic feed 
remaining is “pushed” out of the bed 
by a stream of saturated hydrocarbons 
such as pentanes or butanes, followed 
by a “desorbent” aromatic liquid to 
take out the aromatics that are then 
recovered by distillation from this de- 
sorbent, which boils outside the range 
of the product which is to be re- 
covered. 

Shell Oil-Shell Development Com- 
panies’ extractive distillation process 
uses phenol as the extractive medium. 
Normally a raw stream is _ passed 
through a fractionator to concentrate 
the desired component, and that stream 
is sent to a highly efficient column of, 
say, 60-70 trays. Into this column, at a 
higher level a stream of hydrocarbon- 
free phenol is pumped to pass counter- 
current to the aromatic-concentrate 
stream. The phenol picks up the aro- 
matic material and this mixture is taken 
off the tower bottom, sent to another 
column and the two components are 
separated by distillation and fractiona- 
tion. Phenol is used in benzene recovery 
primarily; if benzene, toluene, and the 
xylenes are to be recovered in turn, the 
unit may use mixed cresols that have 
higher boiling points but which do not 
have as high selectivity as does phenol. 
A total of at least 10 units for this proc- 
ess are either operating or are under 
design-construction. 

The Autofiner process, developed by 
Anglo-Iranian Oil Company, desulfur- 
izes naphthas and other fractions quanti- 
tatively by heating to 750-800 F and 
passing over a catalyst at about 100 
psig with preheated gas containing hy- 
drogen. In this British development the 
sulfur is removed in the form of hydro- 
gen sulfide. The process is being in- 
stalled in some of AIOC’s European re- 
fineries. 

An interesting process for the purifi- 
cation—regeneration—of spent caustic 
solutions has been developed by Ameri- 
can Development Corporation, utilizing 
electrolytic methods. A typical unit in- 
cludes 60 electric cells in series. Spent 
caustic is pumped between the cathode 
and anode and sulfur compounds are 
changed to disulfides that are separated 
from the caustic by settling and periodic 
removal from the unit. The regenerated 
caustic is “washed” periodically by a 
stream of naphtha, and this wash naph- 
tha is removed and fresh naphtha added 
when the wash is saturated with the di- 




















































sulfides removed from the caustic 
traces left by the settling step. ‘ 


Fractionation Innovations 


Over a period of a few years son, 
remarkable advances have been deyel, 
oped in the design of fractionator trays 


First, sometime back, came the Kock § 


Kaskade tray that has been installe 
widely, and increases the degree of cop. 
tact between vapors and reflux liquid jy 
a tower. More recently has appeare; 
the Shell Turbogrid, a slotted type tray 
without weirs or rundowns (downcom. 
ers) and with no definite minimum leye| 
of liquid maintained on the plate, wit) 
vapor and liquid flowing in opposed di. 
rections through the slots. Strong claims 
for efficiency, high throughput and 
lowered costs are made for this tray 
and it is being installed in a number of 
involved process units. 

The older, perforated plate appears 
to be gaining in favor, having been jp. 
stalled in more than one plant for the 
fractionation of especially liquid chemi. 
cal mixtures, as in the plants of Cela. 
nese Corporation at Bishop, Texas, and 
Edmonton, Canada. The principle in. 
volved is that of regularly spaced holes 
through a steel or other metal plate in. 
stalled in a vertical column, and like the 
slotted plate, vapors and liquids flow 
up, and down, respectively in contact 
while passing through the holes, and 
with no minimum liquid level being 
maintained on the plate. 

The number of other relatively new 
developments is legion, and too long 
even to enumerate here. Infrared ana. 
lyzers, controllers, mass spectrometers, 
recording automatic titrators—elec- 
tronic systems replacing air-actuated in- 
strument systems, and reducing import- 
antly time-lag in transmission of record- 
ings and control impulses, all are plac: 
ing plant operations in position nearer 
to actual automatic operation. 

Continuous and continuous-batch cok- 
ing units are proving to be one solution 
for the disposal of unwanted residual 
fuel oils and other heavy “dregs-on-the- 
market” refinery byproducts. The multi- 
ple coke-drum system is in quite suc- 
cessful operation, the bona fide continu- 
ous system is being installed in at least 
one commercial unit, with apparently a 
few “bugs” yet to be worked out. 

“Manufacture” of underground stor- 
age for gas and light products, as LPG, 
by leaching out subterranean salt de- 
posits to form closed cavities is reach- 
ing the well-developed stage, being used 
by a number of companies. This process 
reminds us of the ancient English recipe 
for rabbit pie; “First catch the rabbit!” 
(salt deposit). 

Among the items of Federal experi- 
mentation, U. S. Bureau of Mines came 
up recently with a few-seconds method 
of retorting oil shale, in finely divided 
state with superheated steam. This ap- 
pears quite efficient at present, but has 
an added cost, that of pulverizing raw 
shale, against its otherwise attractive- 
looking advantages. Oil shale work is to 
go on and so are the synthetic fuels and 
coal hydrogenation studies, but in pilot 
plant size work with no plans for com: 
mercial-sized production. zat 
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New Shell chemical plant, Stanlow New Chester, England 





PETROCHEMICALS UNLIMITED’ 


Now supplying one-fourth of our organic chemicals, this 


industry will produce half of all organics in another 10 years 


Tue rapidly expanding petrochemicals 
industry is offering an increasing num- 
ber of opportunities to refiners. This vast 
industry, which quadrupled its output 
between 1940 and 1950, is now valued 
at over $2 billion and certificates have 
been issued to add to this investment by 
at least $717,000,000 before 1955. At 
present, petrochemicals account for 25 
per cent of our total chemical produc- 
tion and are expected to be supplying 
about 50 per cent in less than 10 years. 

The prediction of an unlimited future 
in petrochemicals will not seem unduly 
optimistic when the reasons behind it 
are considered. Our requirements for 
these products are now so great that 
they can no longer be met from sources 
which were formerly the sole suppliers. 
In contrast, present requirements are 
being met through use of less than one 
per cent of our total petroleum produc- 
tion and less than 5 per cent of our 
natural gas. Furthermore, the maximum 
requirements projected for 25 years 
hence can be met without utilizing more 
than 3 to 4 per cent of the anticipated 
oil and gas production. 

+Presented before the Western Petroleum 

efiners Association, San Antonio, Texas, 
March 24-26, 1953. 


*Director of research, Universal Oil Products 
Company. 
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Many of the petrochemicals are the 
basis for substances that replace scarce 
or dwindling supplies of such materials 
as metals. The possibilities for replace- 
ment have barely been touched and 
many new markets are sure to open. 

Another factor in the assured future 
of the petrochemicals industry is the 
growth of our population and the ris- 
ing level of income. It is also true that 
most petrochemical processes result in 
lower priced materials and thus further 
increase consumer demand. 

A further indication of the future 
trend is provided by the past history of 
petrochemicals. Through research, en- 
tirely new materials have been invented 
and many of these not only replace 
former commodities but also create new 
consumer markets. 

The outlook for the petrochemicals 
industry will become more apparent 
through examination of present and po- 
tential end-products. Except for am- 
monia which is the largest volume sin- 
gle petrochemical, the greatest markets 
lie in that group of compounds used 
for plastics, synthetic rubber and syn- 
thetic fibers. . 

The 1955 expansion goal for plastics 
has been set by the Defense Production 
Authority at 4.6 billion pounds, which 


is about twice present output. Predi 
tions for the future, however, have been 
set as high as 25 billion pounds in 1975 
by some authorities. The principa! uses 
of plastics are as replacements for 
scarce metals, glass, ceramics, wood 
natural fibers, leather, paper, and coat 
ing materials. The principal types from 
petroleum are the phenolics, the alkyds 
based on either phthalic or maleic an 
hydride, polystyrenes, vinyls, polyethy! 
enes, ureas and melamines. Each has a 
variety of applications, some ranging 
from large molded parts to adhesive 
One of the most promising markets 
is in large molded parts. The principal! 
outlets for these are in one-piece molded 
parts for such items as TV cabinets 
Phenolics are the most widely used 
material for this purpose, but ureas and 
melamines also have many applications 
in the molding field. The use of phenoli 
shell molds in foundries, to improve the 
time-honored sand molds, is anothe 
rapidly growing market. The new shell 
molds produce castings with smoother, 
more accurate dimensions and requir 
less machining than those from conve! 
tional molds. Requirements for this 
purpose were less than 3 million pounds 
last year but some experts hav 
dicted rapid expansion of this use unti 
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it attains the 200,000,000 lb per year 
level. 

Another highly interesting new mar- 
ket for plastics is in pipe lines. The 
1962 output for this purpose is forecast 
at 75,000,000 Ib in contrast to present 
production at slightly over 5,000,000 
lb per year. This use encompasses a 
variety of types, each somewhat specific 
in its application. These include sprayed 
pipe line coating such as phenol-for- 
maldehyde, and vinyl-vinylidenes par- 
ticularly for piping corrosive materials. 
The types used as unsupported pipe in- 
clude polyethylene, polystyrene, sty- 
rene-butadiene or styrene-acrylonitrile, 
polyvinyl chloride, cellulose acetate 
butyrate and reinforced glass fibers. 
Typical uses for polyethylene are in 
carrying water where flexibility, light 
weight, ease of coupling, and resistance 
to deposits from lime are desirable 
characteristics. Styrene and_ styrene- 
butadiene polymers are particularly 
good for carrying corrosive chemicals 
such as chlorine and for use through 
highly acid or alkaline soils. The sty- 
rene-acrylonitrile pipe is used for carry- 
ing petroleum and because of its high 
impact strength, in applications where 
the pipe is subjected to vibration and 
rough handling. Cellulose acetate 
butyrate is also particularly useful in 
the oil industry because it prevents ac- 
cumulation of paraffins and is particu- 
larly resistant to salt water and corro- 
sive soil conditions. 


C-6 


Catalytic reactors produce aromatics and olefins, building blocks for petrochems. 



































The use of polyester plastics and 
others in connection with glass fibers 
results in a number of novel products. 
The most striking of these is the poly- 
ester-laminated glass fiber auto body 
which will be in large scale production 
by at least one manufacturer during 
1953. These bodies will not dent nor 
rust. They are strong but light in weight 
and therefore save gasoline and cut 
down on tire wear. Similar materials 
have many other applications. One of 
the most promising is in lightweight 
bath tubs. The immediate market for 
this type of tub is for use in trailers 
where weight is so important. The poly- 
ester-glass fiber tub weighs about 15 lb 
compared to 150 lb for enameled steel 
and 300 lb for enameled cast iron tubs. 

In the household field, vinyl floor, 
and wall coverings and plastic-based 
paints are representative of the advan- 
tages of new products to consumers. 
Vinyl floor coverings will outlast the 
best of linoleums and have the addi- 
tional advantage of requiring no waxing 
nor scrubbing and of not being stained 
or decomposed by grease. The synthetic 
latex based paints are rapidly replacing 
vegetable oil based paints for interiors. 
Produced at a rate of about 2,000,000 
gal per year in 1949, they had grown to 
40,000,000 gal in 1952. They have a 
number of superior characteristics such 
as ease of application, no odor, and 
quick drying. 

Of growing importance are the foam 


type plastics. These comprise a numbey 
of chemical types including polysty. 
rene, phenolics, vinyls, isocyanates 
cellulose acetates and polyurethanes, 
These materials are characterized hy 
great structural strength and exceed. 
ingly light weight. The polystyrenes 
have been used particularly for low tem. 
perature insulation and for display 
pieces. They are now being recon. 
mended for use in masonry construction 
as the cores in concrete blocks. The 
phenolic foams are used in thermal jp. 
sulation, packaging material, and flota. 
tion equipment. The vinyl foams more 
closely resemble foam rubber than do 
other types. One of the most recent de. 
velopments is the isocyanate-alkyd foam 
which can be poured or sucked into 
spaces in aircraft parts to provide light 
weight structural reinforcement. It ad. 
heres to wood, metals, fabrics, and glass 
fibers. 

The synthetic rubbers represent one 
of the largest markets for petrocheni- 
cals. About 2.5 billion pounds of hydro. 
carbon raw materials are used annually 
in synthetic rubber at present and this 
amount is expected to increase by at 
least one-third in ten years. Chemical 
requirements for the GR-S rubber, the 
principal type, are about 80 per cent 
butadiene and 20 per cent styrene. 
Specialty rubbers also require large 
amounts of butadiene as well as iso- 
butylene, acrylonitrile, and other chemi- 
cals. Because of the great improvements 
made in both processes and _ products, 
synthetic rubber consumption can be 
expected to grow steadily. Petroleum 
is a supplier not only of the chemical 
constituents but of processing cheni- 
cals, oil-extenders, and carbon black. 
The production of super abrasion fur- 
nace blacks was one of the outstanding 
developments during 1952. Some of 
these blacks have been shown to de- 
crease road wear of tire treads by as 
much as 40 per cent. 

Textile fibers represent one of the 
largest markets for petrochemicals. Al- 
though the new non-cellulose synthetics 
are important outlets, petrochemicals 
are used in many processing and finish- 
ing operations in connection with nat- 
ural fibers and rayon. They furnish the 
acetate portion of the molecule in ace- 
tate rayon and some of the sulfur used 
in carbon disulfide for viscose rayon. 
They are also sources of many of the 
processing and finishing chemicals for 
the new fibers. The manufacture of 
pyridine derivatives from petrochemi- 
cals is a development of specific im- 
portance in the new synthetic fabric 
industry. 

There are already strong indications 
of the trend toward greater utilization 
of the new synthetic fibers. Last year’s 
consumption of these fibers increased 
24 per cent to 260,000,000. million 
pounds while rayon declined 7 per cent. 
The per capita consumption of all fibers 
is about 40 lb a year and is not expected 
to increase but total volume will grow 
with population increase. The static per 
capita consumption is estimated on the 
basis of increasing use of non-rayon 
synthetics. They wear longer and are 
lighter in weight. Their popularity 1s 





THE PETROLEUM ENGINEER, May, 1953 








qui 
has 
the 
duc 


not 
cro 
fib 


ee a ae ae ee ee ee ee a, | 





Number 
polysty. 
yanates, 
‘ethanes, 
exceed. 
Styrenes 
low tem. 
display 
recom- 
struction 
ks, The 
rmal jn. 
id flota- 
nS more 
than do 
cent de. 
yd foam 
ed into 
de light 
. It ad. 
1d glass 


ent one 
ochemi- 
hydro. 
nnually 
ind this 
> by at 
hemical 
yer, the 
eT cent 
styrene, 
> large 
as iso- 
cheni- 
ements 
oducts, 
can he 
roleum 
1emical 
cheni- 
black. 
on fur- 
anding 
me of 
to de. 
by as 


of the 
Is, Al- 
thetics 
micals 
finish- 
h nat- 
sh the 
n ace- 
r used 
rayon. 
of the 
is for 
ire of 
shemi- 
ic im- 
fabric 


ations 
zation 
year’s 
eased 
villion 
cent. 
fibers 
rected 
grow 
ic per 
n the 
rayon 
d are 
ity is 









I 


| 









also sure to increase because they re- 
uire less care. Once the manufacturer 
has adapted his equipment to utilize 
them, he is in a better position to pro- 
duce standardized products. They are 
made according to specifications and do 
not vary With the quality of agricultural 
crops or health of animals as do natural 
fibers. They are finding widespread use 
not only in clothing but in other appli- 
cations such as rugs which can be 
washed with soap and water and out- 
wear wool many times. Another ex- 
ample is nylon tire cords which are 
averaging over 60,000 miles in heavy 
duty wear. These fibers also have spe- 
cial application for which natural fibers 
cannot be used. The most dramatic of 
these is the armored nylon vest which 
has been credited with reducing chest 
and abdominal wounds by 60 per cent 
in the Korean War. 

The fibers which are or will be in 
large scale production in the near fu- 
ture are Nylon, Dacron, Dynel, Orlon, 
Acrilan and Saran. The principal petro- 
chemicals required are benzene, acry- 
lonitrile, butadiene, cyclohexane, p-xyl- 
ene, ethylene glycol and vinyl and 
vinylidene chlorides. Plans have now 
been made so that total production in 
1957 will reach 580,000,000 lb per year. 
There is, however, high probability that 
even further expansion will take place 
as announcements of new fibers or addi- 
tional plants are frequently made. 

The synthetic detergent market is an- 
other petrochemical consumer which is 
growing rapidly. Production of these 
materials increased 21.9 per cent last 
year while soap declined 9.1 per cent. 
Total production was over 1.5 billion 
pounds and is expected to rise to 2 bil- 
lion pounds within 2 years. While the 
largest part of this production is alkyl 
aryl sulfonates, which are derivable en- 
tirely from refinery materials, petro- 
chemicals are also important in some of 
the new types of detergents which are 
increasing in popularity such as the 
liquid nonionic types based on ethylene 
oxide. 

The vast markets that petrochemicals 
have in agriculture are small compared 
to those that are forthcoming. Despite 
the rapidly increasing use of chemical 
fertilizers, their value is just beginning 
to be appreciated in some areas. For 
example, during the past four years, a 
number of farmers in the corn belt have 
increased yields by four and five times 
through intensive use of fertilizers. The 
petrochemical industry has a large and 
growing stake in these products as am- 
monia and sulfur are primary materials 
for ammonium nitrate, sulfate, and 
other products as well as ammonia used 
as such. Present plans are to produce 
within the next three years, 3,400,000 
tons of ammonia, over 75 per cent of 
which will be based on hydrogen de- 
rived from natural gas. 

Petrochemicals are also a major 
source of such agricultural chemicals 
as insecticides, weed-killers, fungicides, 
growth-regulators, and defoliants. The 
trend in the pesticide field is toward the 
use of a greater proportion of organic 
pesticides which are petrochemical 
rather than inorganics derived from 
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metallic and other sources. The first 
commercial production of the organic 
type insecticides was in 1944. Last 
year total production of organics was 
around three hundred million pounds 
per year. Use of weed-killers, defoliants 
and other chemicals is also more wide- 
spread. The significance of petrochemi- 
cals in agriculture is well illustrated by 
the savings obtained through use of the 
weed-killer, 2,4-D. Weeds can be elimi- 
nated by the application of one pound 
of 2,4-D per acre and this operation 
takes only one hour with a tractor-drawn 
power sprayer as compared to 100 
hours of manual weeding. The use of 
defoliants and other chemicals in cot- 
ton farming is also illustrative. It has 
been estimated that by use of total me- 
chanization and “chemicalization,” the 
man-hours required to produce one bale 
of cotton could be cut from 155 to 10 
hours. 

Despite the growing use of agricul- 
tural chemicals, the present crop losses 
from insects, fungi and weeds are start- 
ling. Annual losses from insects are 
estimated at $4 billion per year, from 
fungi and plant diseases also at $4 bil- 
lion and from weeds at $5 billion. This 
total annual loss of $13 billion provides 
one of the largest potential markets for 
petrochemical producers. 

The aforementioned fields are only a 
part of the petrochemical markets. 
High tonnage chemicals such as alco- 
hols, acids, and aldehydes used as 
chemical intermediates, solvents and in 
processing represent a large share of 
the business. 

The question to be answered is where 
does the refiner fit into the petrochemi- 
cals picture. The answer is that there 
is a place for every refiner depending 
on the scope of his operations, his loca- 
tion and other factors. His position may 
be clarified by analyzing the major 
basic materials involved. 

The products of methane are of inter- 
est to companies with reserves of nat- 
ural gas. The highest tonnage petro- 
chemical, ammonia, is derived there- 
from. Its use in agriculture has been 
discussed, but it also has growing mar- 
kets in the explosives field, in making 
hydrogen cyanide for synthetic fibers, 
urea for plastics and other purposes. 
An ammonia plant represents a sizable 
investment. Some ammonia plants have 
the additional advantage of versatility 
in that they can be used for production 
of methanol, the second largest volume 
product from methane. Production of 
methanol is now being increased by 25 
per cent to a total of over 1.5 billion 
pounds per year. Its principal use is in 
formaldehyde manufacture. Other im- 
portant applications include antifreeze 
and solvents. 

Hydrogen, cyanide and such chlori- 
nated products as carbon tetrachloride, 
chloroform, methylene chloride and 
methyl chloride are also being pro- 
duced increasingly from natural gas 
methane. These products and derivatives 
of methanol are produced by chemical 
companies while some oil companies 
are also producing ammonia and to 
some extent methanol. 

A product from methane of high po- 





tential importance is acetylene. Two 
processes are now in use for its manu- 
facture. There have been a number of 
problems, particularly in purification of 
the product, which have stood in the 
way of rapid expansion. These, however, 
are being solved and increasing use of 
methane is expected. 

After ammonia, ethylene is the high 
est tonnage material supplied from 
petroleum and natural gas. It is not 
present per se in either source but is 
produced by cracking of C,-C, fractions 
of LPG, extraction from refinery gases 
or cracking of gas oil. Because ethylen: 
is not readily transportable, it is usu 
ally produced very near to the site of its 
consumption. One large Gulf Coast re 
finer, however, is installing pipe lines 
to carry ethylene to a number of con 
sumers, some of whom have plants a 
hundred miles or more away. There is 
also difficulty in transporting C, gases 
for manufacturing ethylene and for this 
reason, propane that can be liquefied 
and shipped in tank cars has been used 
extensively. The present trend, however, 
is toward use of C, refinery gases. This 
source has become increasingly more 
attractive because of the highly selective 
separation processes now available. The 
production of ethylene is one of the 
greatest opportunities in petrochemi 
cals open to refiners. 


The refiner’s role in ethylene’ prod 
ucts need not necessarily stop with the 
raw material. Auxiliary facilities fo1 
some of its secondary products have and 
are being installed by oil companies of 
all sizes. The most promising and ver 
satile chemical for this type of opera- 
tion is ethylene oxide. It is the ethylene 
derivative in largest. demand. Two 
methods are used for the conversion 
One involves a two-step procedure in 
which chlorhydrin is an intermediate, 
and the other is direct oxidation. New 
processes for direct oxidation are avail 
able and most of the recently installed 
units are using direct oxidation prox 
esses. Ethylene oxide is a particularly 
attractive product because of its many 
applications. At present, about 75 pe 
cent of the entire production is con 
verted to ethylene glycol. It is also a 
basic material for acrylonitrile, ethano 
lamines, and other high tonnage chemi 
cals. The acrylontrile market is one of 
the fastest growing because of the va- 
riety of new synthetic fibers derived 
therefrom. Consumption will quadruple 
from a 1952 total of 40,000,000 lb to 
160,000,000 in 1956. The major factor 
in this rise is a ten-fold increase in re- 


quirements for fibers. Although acety 
lene is competitive with ethlyene oxide 
for acrylonitrile, it will be some years 


before sufficient natural gas _ based 
acetylene is produced to threaten this 
market. 

Returning to ethylene glycol, it is 
another product which can be produced 
to advantage by refiners in connection 
with ethylene oxide. Major consumption 
of the glycol is in permanent type anti 
freeze and that market is still below the 
saturation level. It has a variety of 
chemical markets and new ones develop 
from time to time. For example, about 
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1,000,000 gal per year will be required 
for production of Dacron fiber. 

Large as output of ethylene oxide is, 
it utilizes only about one-third of the 
total ethylene production. For the most 
part the manufacture of other major 
products therefrom is best suited to 
large-scale chemical companies although 
a number of the larger oil companies 
are producing some of these derivatives. 
The tremendous present requirements 
and increasingly promising future out- 
look for these products will be dis- 
cussed as an indication of the import- 
ance of ethylene as a raw material. 

The next largest product derived from 
ethylene after ethylene oxide is ethyl 
alcohol. Over half of the total alcohol 
supply is now synthetic and because of 
anticipated use of increasingly greater 
quantities of molasses, the other major 
source, in feed for livestock, an increase 
in synthetic production can be expected. 
The principal use of ethyl alcohol is for 
acetaldehyde. Large quantities have also 
been used in butadiene manufacture but 
when butylene supplies become ade- 
quate, alcohol will probably be aban- 
doned as a source. New derivatives are 
continually being commercialized and 
thus requirements will be increased. A 
large chemical company is the principal 
producer of ethyl alcohol. 

The third largest market for ethylene 
is in the manufacture of styrene of 
which four large chemical companies 
are principal producers. Synthetic rub- 
ber is at present utilizing about 50 per 
cent of the supply and polystyrene 36 
per cent. Present expansion of total 
capacity will increase production by 
more than 40 per cent to a total of over 
1 billion pounds per year. Even though 
rubber production may not be increased 
rapidly, there are limitless possibilities 
for polystyrene plastics. Although al- 
ready one of the chief plastics materials, 
new uses continue to be found. There 
are also large markets in copolymers 
which serve as the basis of latex paints, 
in polyester resins used in laminated 
glass fiber articles, and others. 

Perhaps the most rapidly growing 
market for ethylene is in polyethylene 
plastics. Already established as a mate- 
rial for wire insulation, film for pack- 
aging, pipelines and bottles, it is finding 
new applications in its low polymer 
forms as wax substitutes. Production is 
now at the rate of about 90,000,000 Ib 
per year but is expected to jump to 300 
or 400,000,000 lb within the next two 
years. 

Other large scale consumers of ethyl- 
ene are the halogenated products, ethyl 
chloride, ethylene dichloride, vinyl 
chloride, and ethylene dibromide. Tetra- 
ethyl lead is the principal outlet for 
ethyl chloride, ethylene dichloride and 
dibromide. Vinyl chloride is used prin- 
cipally in plastics. Some oil companies 
as well as chemical companies are en- 
gaged in the manufacture of these deri- 
vatives. 

Although one of the large-scale uses 
of propane is in the manufacture of 
ethylene, it has other major uses as a 
source of propylene and for direct oxi- 
dation to alcohols, aldehydes and acids. 
It is available as liquefied petroleum 
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gas or from refinery gases. Demands for 
liquefied petroleum gases for chemical 
manufacture rose 35.2 per cent from 
1950 to 1951 and are still increasing de- 
spite the trend to utilize hydrocarbons 
from refinery streams for ethylene and 
propylene. 

As a chemical raw material, propyl- 
ene is of particular interest to refiners. 
It can be extracted or manufactured 
from refinery gases and consumed in a 
number of operations which can be car- 
ried out in refinery facilities. The prin- 
cipal use is in isopropyl alcohol the 
major outlet ior which is acetone. It is 
also a source of butyraldehyde through 
the Oxo-process, the recent development 
of which has opened a whole new series 
of petrochemical operations. These 
products are made by some of the larger 
oil and chemical companies. There are, 
however, a number of products that are 
suitable for manufacture in all sizes of 
refineries. These are propylene poly- 
mers for detergents and cumene for 
phenol. The propylene tetramer is used 
in the alkylation of benzene for produc- 
ing alkyl aryl sulfonate detergents, and 
the trimer is used in alkylating phenols 
which are used in other types of deter- 
gents. For the manufacture of the alkyl 
aryl sulfonates, the refiner can use a 
conventional gasoline polymerization 
unit for producing the tetramer. By sub- 
sequent alkylation of benzene which 
can also be produced in the refinery, 
dodecyl benzene is formed and this 
product may then be sulfonated with 
sulfuric acid from refinery gases or acid 
sludges. The tretramer, dodecylbenzene, 
and the finished sulfonate are both mar- 
ketable products. Operations, therefore, 
can be limited as necessitated by the 
conditions of a given refinery. Discus- 
sion of cumene and phenol production 
will be given in connection with benzene. 

Propylene has other major outlets 
such as propylene glycol. Of particular 
interest is the range of products now 
made by the chemical subsidiary of a 
major oil company in connection with 
synthetic glycerine, production of which 
has reached 50,000,000 lb per year, and 
will probably be expanded by 35,000,000 
lb. The by-products include allyl deriva- 
tives that are chemical intermediaies 
and the soil fumigant D-D. Propylene is 
also used for some of the acrylic plas- 
tics and new uses such as in the manu- 
facture of one of the B vitamins, methio- 
nine, are being developed. The future 
markets for propylene hold great prom- 
ise and offer many inducements to po- 
tential suppliers. 

Butylenes are also available from re- 
finery gases, or from the dehydrogena- 
tion of butanes in refinery, liquefied 
petroleum, or natural gases. Although 
demands for aviation gasoline and syn- 
thetic rubber continue to be critical, 
there are many excellent possibilities 
for utilization in petrochemicals. Buta- 
diene will continue to increase in de- 
mand for many types of plastics as well 
as for synthetic rubber. Demand for 
isobutylene for Butyl rubber will also 
increase. ‘Its uses are being extended 
beyond inner tubes and other present 
markets. Other important outlets now in 
existence include polybutenes and sec- 









ondary butyl alcohol that is in turn cop, 
verted to methyl ethyl ketone. The 
polybutenes have many applications ag 
viscosity improvers in lube oils, ryb. 
ber modifiers, textile lubricants, adhe. 
sives, and new uses such as leather jn. 
pregnation with polyisobutylenes are 
becoming important. Oil companies are 
the principal producers of both the ql. 
cohol and polymers. 

A number of C, hydrocarbons als 
have petrochemical applications. The 
pentanes are separated for use in amyl 
chlorides and alcohols which comprise 
an important class of solvents. Isoprene 
is an indispensible constituent of Butyl 
rubber. Cyclopentadiene is also being 
extracted from cracked gasoline frac. 
tions for use in making insecticides 
such as chlordane and aldrin. 

The higher hydrocarbons, particy. 
larly olefins in the gasoline range, are 
assuming increasing importance with 
the development of the Oxo process for 
manufacture of octyl alcohols. The 
chief use of these products is in plasti- 
cizers. The manufacture of the alco. 
hols is being carried out by a number 
of major oil companies. 

There is also a demand for pure cy. 
clohexane particularly for nylon manu- 
facture. About 10,000,000 lb were used 
for this purpose in 1952 and it is ex. 
pected that some of the new plants will 
use this material. It is being supplied 
by major oil companies at present. 

Perhaps the greatest opportunity for 
refiners in the petrochemical industry 
lies in aromatics. Petroleum derivation 
of the aromatic hydrocarbons began as 
an emergency measure to fill sudden 
high demands that could not be sup- 
plied through the time-honored source 
of coke oven operation. The record of 
rapid expansion by the petroleum in- 
dustry to meet these unprecendented 
requirements has been no less than 
astounding. During 1950 when the criti- 
cal shortage of benzene became appar- 
ent, its production from petroleum was 
about 11,000,000 gal per year. At pres 
ent it is about 60,000,000 gal and by 
1955, will reach 145,000,000 gal per 
year. 

About 30 refineries are now either 
producing or installing facilities for 
aromatics. Benzene, toluene, and xylenes 
are produced by the UOP Platforming 
or other catalytic reforming processes 
which can also be used for producing 
high octane gasoline and thus offer the 
refiner versatility in the event that de- 
mands change. Some refiners are mat- 
keting mixed aromatics and others have 
also incorporated separation units s0 
that they may market the individual 
hydrocarbons. The Udex and other sep- 
aration processes are used for this pur- 
pose. It may be of interest to those who 
were present at the WPRA meeting 
four years ago when the UOP Platform- 
ing process was announced, that a total 
of 52 units have now been contracted 
for with 20 operating. These include a 
number of units for aromatics produc 
tion, some of which are combined with 
Udex separating facilities. 

Although the present rapid expan- 
sion is primarily for the purpose of 
meeting Defense Production Adminis- 
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either 3 iw efficient and their maintenance and operating costs low. In many of 
a4 & America’s largest refineries and natural gasoline plants, Wickes boilers have been 
on the job almost constantly for ten, twenty or even thirty years and are still 
operafing at a high degree of efficiency. They can do the same in your plant. Wickes 
can fill your requirements for any type of multiple drum boiler up to 
250,000 Ibs. steam per hour at 1000 psi., adaptable to any standard method 
of firing. Units capable of steam production up to 35,000 lbs. per hour at 


1000 psi. can be shop-assembled for immediate installation. Consult 





your nearest Wickes representative or write us today for 


descriptive literature and complete information. 


THE WICKES BOILER CO., SAGINAW, MICHIGAN recocnizeo quatity since 1854 
DIVISION OF THE WICKES CORPORATION 


SALES OFFICES: Albuquerque, N. M. ¢ Atlanta ¢ Boston ¢ Buffalo ¢ Charlotte, N. C. © ¢ 
Cincinnati ¢ Cleveland ® Dallas e Denver © Detroit ¢ Fort Wayne, Ind. ¢ Greensboro, N. C. « | 
e Indianapolis ¢ Los Angeles * Memphis * Milwaukee * New York City © Orangeburs! 
Pittsburgh e Portland, Ore. © Saginaw ¢ Salt Lake City ¢ San Francisco ¢ Springfield, Ill. ° 
Fla, ¢ Tulsa © Washington, D. C 


>Xpan- 
yse of 
minis- 





1953 THE PETROLEUM ENGINEER, May, 1953 . To obtain more information on products advertised see page E-55 C-9 



































































tration goals, future civilian needs in- 
dicate that increasing production of aro- 
matics from petroleum will be needed. 
Benzene is an essential component of 
styrene, of phenol whether made by the 
older processes or the new cumene proc- 
ess, of nylon, many detergents, aniline, 
benzene. hexachloride, DDT, maleic an- 
hydride, and other important chemicals. 

Although toluene is used in largest 
volumes for TNT, it has many other 
chemical applications and supplies be- 
came so scarce in recent months that 
some benzene facilities had to be uti- 
lized for its production. Some of its 
uses are similar to benzene such as in 
detergents and in vinyltoluene which 
serves many of the same purposes as 
styrene. It is also of interest that toluene 
of sufficiently high purity for manufac- 
ture of saccharine is being produced 
through Platforming-Udex operations. 

The xylenes, formerly marketed en- 
tirely as solvents, are becoming increas- 
ingly important as basic chemical mate- 
rials. The first of these to be so utilized 
was ortho-xylene for phthalic anhy- 
dride. The development of the synthetic 
fiber Dacron has created demands for 
para-xylene. Recently, commercial pro- 
duction of dimethyl isophthalate for 
plasticizers, alkyd resins and polymers 
has created a market for the meta iso- 
mer of xylene. Mixtures of xylenes are 
being used in this process and thus 
separation of the meta-xylene is not a 
problem. The outlook for increasing 
use of the meta-xylene-derived products 
is very good as they have been found 
superior to ortho-xylene derivatives in 
some applications such as protective 
coatings and laminated resins. The re- 
maining component of the C, aromatic 
fraction, ethyl benzene, has potential 
use in styrene production. 

Of greatest interest to refiners in the 
field of derivatives of the aromatic hy- 
drocarbons is phenol. New processes for 
production of phenol and acetone simul- 
taneously from cumene have been com- 
mercialized. There are a number of 
stages in these conversions where the 
refiner may market products. Initially, 
he produces both benzene and propylene 
the starting materials for cumene. 
Through use of conventional polymeri- 
zation units, cumene is synthesized. Cu- 
mene can then be marketed or facilities 
for production of phenol installed. The 
future of the cumene process is very 
good because it does not require either 
chlorine or sulfuric acid, often in short 
supply. 

Furthermore, the market outlook for 
phenol is most encouraging. The de- 
fense production goal for 1955 has been 
set at 624,000,000 lb per year which is 
about 75 per cent above 1952 produc- 
tion. At present some authorities. fore- 
see an even higher demand of 980,000,- 
000 Ib within a few years. This higher 
estimate is predicated on a number of 
factors, many of which have only re- 
cently become apparent. The develop- 
ment of new techniques for producing 
large molded parts and the increasing 
use of shell molds in foundries will 
create a demand for 335,000,000 lb. The 
use of impact resistant rubber-phenolic 
compounds in auto parts, use in waste- 
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wood binder and fiber glass insulation, 
and potential use of metallic-coated 
phenolics for such purposes as auto 
grilles is expected to build demand for 
plastics use by an additional 450,000,000 
lb. Phenol is also a basic material for 
pesticides such as the weed-killer 2,4-D, 
and total demand for phenolic agricul- 
tural chemicals should reach at least 
75,000,000 Ib per year. It also is in 
demand for petroleum refining and 
other chemical uses which total 120,- 
000,000 Ib. 

In addition to the basic hydrocar- 
bons, their derivatives and ammonia, 
petroleum refiners furnish fractions for 
solvents, heavy resins, and carbon black 
manufacture. They extract sulfur and 
naphthenic and cresylic acids as well. 

The naphthenic acids are obtained 
from gas-oil fractions by extraction with 
dilute aqueous caustic soda followed by 
acidification. These are converted to 
metallic salts and used as paint driers, 
extreme pressure lubricants, fungicides, 
engine oil additives, wood preservatives 
and greases, and new uses are being de- 
veloped. The cresylic acids are phenolic 
type compounds recovered from heavy 
cracked petroleum naphthas, particu- 
larly catalytically cracked fractions. 
Their principal uses are in plastics and 
plasticizers. Demands for all of these 
products are good. 

The production of carbon blacks 
from oil is of more than passing inter- 
est. There is an increasing trend to pro- 
duce furnace black rather than channel 
black and to utilize oil rather than nat- 
ural gas in its production. The oil blacks 
are of higher quality and less waste oc- 
curs in their manufacture. Yields from 
natural gas are about 10 per cent com- 
pared to 40 to 50 per cent from oil. 

Sulfur recovery from both natural 
and refinery gases and from refinery 
acid sludges accounts for an apprecia- 
ble portion of new sulfur supplies. Al- 
though construction to meet the critical 
sulfur shortage has been completed, 
new installations are still being made. 
Thirty new plants have been completed 
with total capacity of about 276,000 
long tons per year. An additional 
422,000 long tons, 21 per cent from nat- 
ural gas and the remainder from re- 
fineries, is projected. Although most 
units are large scale, smaller recovery 
plants are becoming increasingly at- 
tractive. The long range supply is such 
that much of the reserve lies in these 
smaller increments. 

Although the position of refiners in 
the petrochemical business is largely 
one of supplying aromatics, low mole- 
cular weight basic hydrocarbons, nitro- 
gen products, sulfur, solvents, and heavy 
resin fractions, it cannot be categoric- 
ally stated that petrochemical opera- 
tions will be limited by the present size 
or status of a refinery. New develop- 
ments, particularly the great advances 
in such separation processes as adsorp- 
tion, azeotropic distillation, crystalliza- 
tion, super-fractionation and solvent ex- 
traction, are increasing the number of 
steps which the refiner may take toward 
the manufacture of end-products. 

The extent to which oil companies are 
engaging in petrochemical operations 


varies widely. A number of the large 
major companies operate chemical gyb. 
sidiaries. One company; for example 
supplies ortho-xylene-derived phthalic 
anhydride, is among the largest sup. 
pliers of detergents, and also markets 
naphthenic acids, naphthenate driers 
cresylic acids, acetone, aliphatic acids 
lube oil additives, polybutenes an4 
para-xylene. It is now building cumene 
and phenol plants, the output from 
which will exceed its own needs, Ap. 
other is one of the major suppliers of 
butadiene and carbon black in addition 
to a host of other products and has re. 
cently gone into production of pyridine 
derivatives. Still another is a major sup. 
plier of agricultural chemicals in addj. 
tion to-hydrocarbons, oxidized deriva. 
tives, glycerine, and other products. 

Other companies operate chemical 
divisions and some have gone into joint 
ventures with chemical companies, 
These joint enterprises provide a back. 
ground of experience in _ operating 
chemical plants and marketing cheni. 
cals, which is particularly valuable 
when operations include high invest. 
ments. The cost factor in plants for such 
products as styrene, acrylonitrile, and 
chlorinated polymers has largely limited 
operation to the major chemical com. 
panies. The larger companies in this 
field all have installations valued in 
hundreds of millions of dollars. As for 
end-products such as synthetic fibers, 
the investment is again high, for ex. 
ample, about $30,000,000 for the plant 
alone to manufacture 30,000,000 Ib of 
Acrilan per year. Other considerations 
such as experience in fiber production 
and marketing have brought about joint 
ventures between chemical manufac: 
turers and textile suppliers. 

The high investment figures, however, 
should not deter any refiner, regardless 
of his size, from investigating possibili- 
ties. A number of small refiners have 
found it profitable to manufacture not 
only raw materials but finished chemi- 
cals. It will be desirable in some in- 
stances to manufacture products for 
consumption within the refinery such as 
sulfuric acid. The type of operations 
which will be most profitable varies 
markedly with each refinery. The fac- 
tors that must be taken into account are 
many, and special studies must be 
made. The location of the refinery in 
respect to markets for products, the 
types of transportation required for the 
products, the type of crude oil or gas 
which the refiner utilizes, the nature of 
his present operations, availability of 
technical men and labor are but a few 
of the many problems which must be 
taken under consideration. A decision 
must also be made as to which will be 
used when there are competitive proc- 
esses for making a chemical. 

It is suggested, moreover, that re 
finers now engaged in petrochemical 
production as well as those who have 
not done so heretofore weigh the possi- 
bilities for future operations. Even 
though the number of opportunities 
open at present is enormous, new ones 
are continually appearing to assure 
even more rapid expansion of the great 
petrochemical industry. zat 
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runners of the modern M/P indicating 
control station were installed during the 
development years. These units, consist- 
ing of a manually operated instrument 
type air reducing valve mounted in a 
small panel with a pressure gage to 
indicate the output pressure, were used 
to directly position penumatic control 
valves. If the controlled variable hap- 
pened to be pressure, a second gage 
mounted on the panel indicated the con- 
dition in the controlled area. 

Then about 1930, a cross unit was 
built in Louisiana, and such complete 
instrumentation was installed that when 
Kellog’s operating engineers brought 
the unit on stream it ran for more than 
30 days without requiring any adjust- 
ment by any operator. After the test, 
some of the instruments were removed 
in order that the operator might be re- 
quired to make certain adjustments by 
hand, and thus keep in touch with the 
process. 

Mark this, you who go all out for full 
panellization and completely automatic 
control! 

A number of cross units were later 
made over into pipe stills. Obsolescent 
instruments were replaced by later 
models—still mounted on the front of 
the panel, with the eventual results 
shown in Fig. 1. If any argument is 
needed to help sell a reasonable graphic 
panel this “visual aid” should be useful! 

But “centralization” moved on. Con- 
tinuous processing demanded central- 
ized control and central control rooms 
for efficient operation. This required the 
separation, sometimes by a considerable 
distance, of the instrument from the 
point of measurement. Pressure and dif- 
ferential pressure lines soon became so 
long as to be impractical, as did the 
capillary lines for pressure type ther- 
mometers. Over the years, therefore, 
pneumatic and electrical methods for 
transmitting measurement signals were 
developed and refined, and another era 
of change began. 

The use of the various transmission 
systems allowed the control rooms to be 
completely removed from the operating 
area, with the added advantage that 
process fluids could be kept out of the 
control rooms, thus reducing fire haz- 
ards. And many process variables that 
heretofore could only be observed in 
situ were now measured and the meas- 
urements transmitted to various indi- 
cators and/or recorders in the control 
room. 

A disadvantage inherent in the use of 
centralized control panels with pneu- 
matic transmission of measurement was 
the introduction of an appreciable time 
lag between the measuring element at 
the process and the indicator or record- 
er-controller on the panelboard. A 
similar lag existed in the return cir- 
cuit to the valve. 

Another disadvantage was the- exces- 
sive panel space required for the mount- 
ing of standard instruments. Control 
boards 100 ft long were not uncommon, 
and contrel rooms were large in pro- 
portion. 

It became increasingly difficult for an 
operator to gain an over-all picture of 
process operations from row upon row 
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of similar appearing instruments on a 
long control board. Training of new op- 
erators became more difficult, and fre- 
quently additional manpower was re- 
quired because of the “spread” of the 
panel. 

The logical answer to the lag prob- 
lem was the location of the controller at 
the process, closely coupled to the 
measuring and controlling elements. In 
order to maintain centralized control, 
however, an indication or record of the 
variable was needed on the board. This 
led to the development of “blind” pneu- 
matic controllers operating on a 3 to 
15 lb range, which were entirely sepa- 
rate from the indicating or recording 
instruments and connected into the sys- 
tem only by pneumatic tubing. 

With a locally mounted controller 
and a board-mounted indicator or re- 
corder, there were still needs for ad- 
justment of the set point and for man- 
ual operation from the control board in 
emergencies. The blind controllers, op- 
erating on a pneumatic-balance prin- 
ciple were readily adaptable to these 
needs. In this system the measured vari- 
able is translated into a pneumatic pres- 
sure by a transmitter; the set point is 
also determined by a pneumatic pres- 
sure. These two air pressures are pneu- 
matically balanced against air pressure 
to the control valve. Thus, the transmit- 
ter and air-pressure regulator for the 
set point can readily be separated from 
the controller. 

At this point our old friend the re- 
mote hand control (with two gages) re- 
turned to the picture disguised as an 
M/P station. The two gages were now 
combined into one duplex gage. One 
point gave a continuous indication of 
the controlled variable, the other could 
be used to indicate the set point pres- 
sure to the controller or the pressure 
to the control valve. The station included 
manual to automatic transfer switches 
and a pressure regulator which during 
automatic operation was used to adjust 
the set point on the controller. For 
manual operation this regulator was 
used to position the control valve. This 
unit was small—occupying approxi- 
mately 41% by 5-in. of panel space. Fig. 
2 shows one of the first of these. 

The small size of the indicating sta- 
tion was a distinct advantage. It per- 
mitted a much needed reduction of con- 
trol board and control room size. Con- 
trol boards using these miniature in- 
struments crowded together were not 
completely satisfactory, however. 

Primary object of the instrument sys- 
tem, of course, is to keep operator in- 
formed about the process and the proc- 
ess equipment. The secondary object is 
to keep operator informed about the 
functioning of the control equipment it- 
self. With the new small indicating sta- 
tions, a single operator could see more 
instruments and observe the behavior of 
more of the process variables, but he 
had more information available than he 
could effectively correlate or use. Al- 
though the control boards were shorter, 
there were not the final answer. 

Next logical step in control panel de- 
sign was the graphic panel. 

The idea of a “graphic” control board 


was not new. In its more elemen 
forms, the idea had been present in the 
electric power field and in oil refinerie, 
for a number of years. The early 
“graphic” panels were simple flow dig. 
grams, with practically all the instry. 
ments located at one side of the dig. 
gram. Green and red lights were some. 
times placed in the diagram to indicate 
valve positions. 

Today, although the graphic panel 
idea is not universally accepted and js 
frequently not logically employed, it js 
definitely established in many plants, 

Let us stop for a moment to define g 
graphic panel. This term is generally 
used to describe a control panel that 
presents a simplified flow sheet of the 
process, with the major process vessels 
and equipment pieces represented by 
appropriately shaped symbols. The 
major process flows are represented by 
lines of various colors and widths. The 
various measuring and controlling jp. 
struments and alarm indications are 
placed in the proper positions in the 
flow diagram. 

In another form, appropriate sym. 
bols are placed in the flow diagram, 
and similar symbols on the control sta- 
tions, usually mounted below the dia. 
gram, and directly below the reference 
marker. 

There has recently come to my notice 
another type which the designers refer 
to as “semi-graphic.” It has recording 
control stations mounted below the dia- 
gram. “Deviation” lights, which come 
on when any variable leaves the control 
point more than a_ pre-determined 
amount, are mounted in the flow dia- 
gram and at the corresponding control 
station. This particular panel also in- 
cludes an industrial T. V. installation, 
whose receiver is somewhat too large to 
include in the flow diagram! 

The early graphic panels used the in- 
dicating, panel-mounted station. If 
charts were required, these indicators 
had to be paralleled by conventional 
recorders, usually located below the 
graphic section or on wing panels that 
flanked the central graphic section. 

This duplication of indicators and 
recorders was eliminated by the intro- 
duction of the miniature recording sta- 
tion. This instrument performs all the 
functions of the M/P station and makes 
a record of the controlled variables on 
a narrow strip chart. The recorder is 
approximately the same size as the in- 
dicator. It eliminates the need for sepa- 
rate recorders except for pyrometers 
that are still used for recording a num- 
ber of temperatures. There are those 
who question the wisdom of this change. 

Other instruments available for use 
on graphic panels are graphic type level 
indicatots and various alarm units. 
These alarm units provide a visual indi- 
cation of abnormal conditions by means 
of alarm lights which may be placed 
appropriately in the flow diagram. They 
may also provide an audible alarm if de- 
sired. They are operated by electrical 
contacts which may be actuated by al- 
most any abnormal process condition to 
which it it desired to call the operators 
attention immediately and forcibly. 

Since their introduction to the process 
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industries, graphic panels have survived 
many variations and phases. One of the 
still unsettled arguments concerns the 
amount of detail that should be shown 
on the control panel. Some users indi- 
cate on the panel only those pieces of 
rocess equipment and those instru- 
ments which are necessary for the op- 
eration of the process. Others insist on 
supplying every minute detail. Obvi- 
ously the graphic picture should not be 
crowded to the point of possible con- 
fusion. One rule that is sometimes ap- 
plied is this—if the operator can get 
along without a particular symbol or 
instrument, then it should not be shown. 
It will be of no advantage and may 
actually be a hindrance when the oper- 
ator is trying to locate the source of an 
upset. Fig. 3 is panel on which detail 
has been added to the point of con- 
fusion. By way of contrast, Fig. 4 is a 
conventional panel on an identical unit. 
The conventional panel is by fer the 
better design in this case. 

Temperature, liquid level, and pres- 
sure are process variables that are char- 
acterized by long time constants. These 
may use controllers mounted on the 
board. 

When the process variable has a short 
time-constant, however, as in the case of 
flow, the transmission time-lag becomes 
all-important for optimum control. 

Transmission time-lags are eliminated 
by having the complete control loop at 
the process, with the control supervised 
from the M/P station on the graphic 
panel. With the controller mounted at 
the process, a pneumatic cut-off relay 
automatically seals the output of the 
controller away from the valve, when 
the operator desires to load the valve 
manually. 

For proper control, the late designs 
of blind controllers provide all the ac- 
cepted responses; proportional, rate, 
derivative, inverse derivative, or what 
have you, in practically any combina- 
tion desired. The trend, however, is to- 
ward simplification. 

Recent advances in pneumatic con- 


_ troller designs have been parallel in the 


electrical types. All of the basic modes 
of control are available in the new im- 
proved designs employing the latest de- 
velopments in electronic circuits. For 
example, vane type controllers are avail- 
able that provide extremely close 
switching action. Vane-oscillator cir- 
cuits are in use on millivoltmeters, po- 
tentiometers, thermometers, and pres- 
sure gages. One instrument manufac- 
turer is now marketing a line of electri- 
cal instruments that essentially dupli- 
cate the functions of penumatic instru- 
ments. Electrical instruments reduce 
transmission lags to an_ insignificant 
value, and the influence of these instru- 
ments on graphic panels and on instru- 
mentation in general is certain to be of 
considerable importance. 

Advantages of the graphic panel in 
the operation of complex modern units 
may be summarized as follows: 

_ 1. Operator can see at a glance all the 
important process variables and their 
relationship to each other. 

2. He can, without leaving the con- 
trol room, make any control change he 
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FIG. 3. Graphic panel in which ‘‘detail has been added to point of confusion." 
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FIG. 4. Conventional, non-graphic panel, on a unit identical with 
that shown in Fig. 3, is the more convenient in this instance. 


deems necessary, and immediately ob- 
serve the effect on other variables. 

3. By reason of the ability to see the 
whole process, he can frequently spot 
incipient troubles, and make corrections 
before they develop into shut-downs. 

4. The remote-set controllers, super- 
vised from the graphic panel, provide 
improved flow control, thus benefitting 
the entire process. 

5. Process superintendents and other 
supervisory personnel can easily follow 
the graphic flow sheet and know 
whether the unit is operating normally. 

6. Control rooms may be made 
smaller and less expensive. Fig. 5 shows 


less than half the panel space required 
for one Houdry unit using conventional! 
instruments. Fig. 6 shows an approxi 
mately equal space covering practically 
all of the instruments for two TCC units 

7. The instruments themselves are 
more readily interchangeable, thus tend 
ing to reduce both field repairs and out 
of-service time. 

8. Prefabricated boards are easie! 
and economical to install. 

Disadvantages are not so much in the 
graphic panel itself as in the tendency 
toward overdoing it. 

1. The casual observer, impressed by 
the attractive appearance of the panel, 
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FIG. 5. Control board on a Houdry unit, requiring less than half the space employing electronic equipment, 


as needed with older systems. 


is inclined to consider it the final an- 
swer to all control problems. This fre- 
quently leads to its being installed in 
places where it is neither economical 
nor desirable. 

Fig. 7 is a control panel for two 
vacuum distillation units. The process 
is simple, products have high flash 


FIG. 6. Compact system for two TCC units, conserving much space. 


points, all control lines are short, and 
no pneumatic transmission of measure- 
ment is involved. A graphic panel would 
be neither economical nor desirable, 
yet many are installed on just such ap- 
plications. 

2. Designers become fascinated with 
the appearance of the panel, and sacri- 


FIG. 7. Simple control panel for two vacuum units, where high flash point products, 
simple process, and no use of pneumatic transmission equipment is used. 


fice function for form. A good design 
considers both the front and rear of the 
panel board. 

3. Failure to consider the rear of the 
panel while designing the flow picture 
usually leads to a vertiable rat’s nest of 
piping and wiring that is difficult to 
install and thrice difficult to service. 

4. Operators tend to confuse the panel 
with the process. They develop a tend- 
ency to stay always in the control room, 
and thus loose contact with the actual 
equipment. 

5. Union labor will frequently refuse 
to install prefabricated panels. 

To conclude, the graphic panel is un- 
questionably here to stay. It satisfies a 
definite need, and like many other de- 
velopments in the instrument field, of- 
fers many advantages when installed 
with reason and proper justification. 

Shelf and console types have not been 
discussed in this paper, as they are, for 
the most part, variants in appearance 
rather than function. 
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LITHIUM GREASES 


Relative ease of manufacture and outstanding properties have 
made lithium greases a standard product in the lubrication field 


To meet the major market demands to- 
day a lubricating grease manufacturer 
must be in a position to offer multi- 
purpose Lithium base greases. The 
growth in the use of these Lithium 
greases that has caused this is well 
illustrated by figures recently released 
by the Petroleum Administration for 
Defense. Their estimates, based on a 
survey of grease manufacturers, were 
as follows: 


Yearly production of lithium grease 


1951 1952, 1953 
54,123,732 102,441,060 135,346,740 


Obviously, these figures represent a 
substantial portion of the total grease 
market. The fact that these Lithium 
greases offer real advantages to both 
the manufacturer and the consumer, 
places them on a sound continuing basis. 

e prime reason for this is their multi- 
purpose characteristics. 

_ To the manufacturer this means long, 

*Foote Mineral Company. 
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continuous runs with minimum time 
and expense for clean up, simplifica- 
tion of packing procedures and inven- 
tories and a reduction in finished prod- 
uct inventory. As the total number of 
products is reduced, marketing pro- 
cedures are also greatly simplified. The 
consumer also receives some very def- 
inite plus values. These are well illus- 
trated in an article in the September 
1951 issue of “The Institute Spokes- 
man” where in an article entitled 
“Multi-Purpose Grease — Profits Plus 
Simplification,” A. C. Summers of the 
Richfield Oil Company of New York, 
gives the following figures: 

In a service station where the total 
grease jobs increased by 39 per cent 
in one year, the total grease used de- 
creased by 23 per cent and the labor 
man-hours decreased by 1114 per cent. 
The product cost per job was decreased 
by 35 per cent. As a result of these fac- 


EXCLUSIVE 


Votator grease-mixing unit 


tors, the gross profit of the station 
increased by 85 per cent. 

In a commercial operation on a | 
line, although the total number of mil 
run by the buses increased 914 per 
in the year, the grease consumed was 
reduced by 25 per cent, the total cost 
of product was decreased by 8.8 pe 
cent and, very significantly, the wh« 
bearings replaced were reduced by 
per cent. 

When it is remembered that a 
of equipment out of service becaus 
bearing failure or any other reason is 
a far greater expense than the total cos! 
of lubricants, in most cases, the impo! 
tance and the value of multi-purpose 
type lubricants with their longer .sery 
ice life is well defined. 

There is no standard formulation for 
compounding a Lithium grease. The 
reason for this is that lubricating oils 
are highly complex mixtures of hyd 
carbons. The Lithium soap or soaps 
that will have the proper solubility 


| 
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Grease plant of General Petroleum, Vernon, California, showing 








Morehouse mill for processing track roller lubricants, etc. 


characteristics to form a matrix ot high- 
est stability will, therefore, be deter- 
mined by the oil used. Developing a 
formulation is an emperical procedure 
consisting of balancing the favorable 
and unfavorable characteristics of each 
fatty constituent used in soap manu- 
facture, in relation to the oil used. 

The following table gives a relative 
assessment of the values to be obtained 
from the various fatty raw materials 
normally used in the manufacture of 
Lithium soaps for grease. 

Relative values of fatty material as 
soap in Lithium grease products: 


therefore, the choice of oils used will be 
based on economic considerations. 
General practice has established two 
viscosity ranges for the oils used in 
multi-purpose Lithium grease. Type 1. 
...200 to 800 SSU at 100 F. Oils of 
this viscosity are used in multi-purpose 
greases for general use in all types of 
automotive equipment and for the ma- 
jority of industrial applications. Type 
2....800 SSU at 100 F. These heavier 
oils are used primarily where customer 
specifications demand such oils and 
may also be used for ultra-heavy duty 
service. Greases made from type 1 oils 





Chem, 
Material Cost stab. 


Tallow. . 

Hydro. tallow ; 

Hydro. tallow F.A. 

Tallow F.A........ 
Commercial stearic. . 

Hydro. fish oil... .. 

Hydro. fish oil F.A. 

Hydro. castor oil : 
Hydro. castor oil F.A....... 


4 


 & DOO bo DON 


1 
| 
3 
1 
1 
l 
1 
1 


Melting Ease 


Water point of of Mech. 
Resis. grease compounding stab 
4 3 1 2 
1 1 2 3 
1 1 2 3 
3 3 1 2 
1 | 3 3 
1 l 3 3 
1 1 4 4 
3 4 2 | 
3 3 1 2 





Scale: 1>Most desirable; 4=Least desirable. 























Properties listed in the above table 
are not strictly additive. They do, how- 
ever, represent those properties usually 
obtainable from the given materials. A 
normal formulating procedure would be 
to try to obtain the properties desired 
by beginning with the lowest cost raw 
materials and gradually adding others to 
improve the quality of the product to 
the desired point. 

A sufficiently wide variety of base 
oils have been used in Lithium grease 
manufacture to make it safe to assume 
that, by proper selection of the soap, 
any of the available lubricating oils 
may be used without regard to their 
origin. Within reasonable limitations, 
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are produced by the industry in greatest 
volume. 

It is, of course, desirable to have the 
pour point of the oil as low as is eco- 
nomically possible, to get maximum 
utility at low temperatures and, also, to 
have an oil that is thermally stable for 
maximum life at high temperatures. As 
both of these points can be improved 
with additives, they are not of major 
importance in the base oil stock. 

With regard to additives, few general- 
izations can be made. Usually, however. 
those additives to which the base oil is 
sensitive may also be used effectively in 
conjunction with that oil when it is com- 
pounded into a grease. A notable excep- 


gis, «i? 
ime it 


Steam-jacketed 3000 gal Buflovak grease-mixing kettle. —.. 


tion to this is the case with extreme 
pressure additives. Usually, greases are 
extremely sensitive to pressure addi- 
tives, especially those of the soap type. 
There are Lithium greases available, 
however, in which the E.P. additive is 
a lead soap, a material that is normally 
quite difficult to compound. 

Most Lithium greases are in NLGI 
grades 0, 1, or 2 (ASTM penetration 
265 to 385). Because the melting point 
of a Lithium grease is not directly de- 
pendent on the soap content, because 
Lithium greases do not require heavy 
oils to give them water resistance and, 
because the variation of consistency 
with temperature is low with Lithium 
greases, the use of heavy oils and the 
high soap content that give heavier 
greases is not usually necessary. 

The basic manufacturing procedures 
on Lithium multi-purpose greases do 
not vary greatly from other types. The 
greases will contain from 5 to 10 per 
cent of Lithium soaps. The unit opera- 
tions involved are as follows: 

1, Compounding. In the compound- 
ing step, Lithium Hydroxide is reacted 
with a fat or fatty acid to form a Lith- 
ium soap. The soap is de-hydrated and 
dispersed in the oil to be used. This step 
involves both heating and vigorous agi- 
tation. Maximum temperature normally 
reached in this step would be 420 F. 

2. Cooling. As a result of the com- 
pounding step, a hot, ungelled mixture 
of soap and oil is formed. The cooling 
step is required to form the soap matrix 
which will hold a maximum amount of 
oil in stable form. Cooling is also re- 
quired in subsequent handling of the 
grease. 

3. Milling. After cooling to the proper 
temperature for a given formulation, it 
is most desirable to mill the grease to 
obtain maximum stability in the face of 


THE PETROLEUM ENGINEER, May, 1953 











another leading refiner who desalts with PETRECO 














































treme 
eS are 

addi- 

type. 
lable, 
ive is 
mally 


NLGI 
ration 
point 
ly de- 
cause 
heavy 
and, 
tency 
hium 
d the 
avier 
dics The Standard Oil Company of Ohio is refining organizations who install, use 


s do a long-time user of Petreco Electric and re-order. Petreco invites you to 


an Desalting. Like many other oil indus- check into the large number of lead- 
pera- try leaders, Sohio installed a Petreco ing refiners who, like Sohio, use 


rr desalting plant in one refinery, then Petreco Electrospheres. 


acted repeated with Petreco in another. ee Ae 
Lith- For descriptive literature and complete 


fee The merit of a refining process often information on Petreco desalting, call 
) agt can be appraised by the caliber of the or write | 
nally 


F. 


com- Visit Our Exhibit 

t . - 

ling l. P. E.—TULSA—MAY 14-23 | 
ou PETROLITE CORPORATION 


= PETRECO DIVISION ELECTRIC PETROLEUM PROCESSIN ¢ 


the 





oper 3202 South Wayside Drive, Houston 1, Texas CRUDE OILS: REMOVAL OF SALTS, SOLIDS, OTHER IMPURITIES; DEHYDRATING 
n, it 1390 E. Burnett Street, Long Beach 6, Californi DISTILLATES: ACID TREATING; CAUSTIC TREATING; DOCTOR TREATING 
e to FUEL OILS: DESAPONIFICATION, ASH REMOVAL 


e of 









953 THE PETROLEUM ENGINEER, May, 1953 To obtain more information on products advertised see page E-55 C- 1/ 
























































































Typical homogenizer used in 
milling or dispersing grease 
components at 5000 psig. 


the shearing forces to be encountered in 
the application of the grease. The mill- 
ing also serves to smooth and more 
evenly disperse the soap particles in the 
matrix and may also be used for the re- 
moval of air bubbles left in the grease 
as a result of the compounding and cool- 
ing operations. 

The standard compounding unit re- 
mains the grease kettle. This may vary 
in complexity from a simple sheet steel 
kettle through the more elaborate scrap- 
ing, double acting, mixer kettles, to the 
relatively complex kettles used in com- 
plete grease making systems. A typical 
grease making unit would be a jacketed 
kettle with scraping agitators and dou- 
ble action mixing such as those avail- 
able from Buflovak equipment division 
of Blaw-Knox. A kettle of this type may 
be heated with steam, hot oil, or Dow- 
Therm. Into it will be charged the fat 
or fatty acids to be used, the Lithium 
Hydroxide, either in crystalline form or 
as a solution and a portion of the oil 
to be used to give reasonable mobility 
to the mixture for intimate mixing. In 
general, if a fat (glyceride) is used, it 
is desirable to pre-dissolve the Lithium 
Hydroxide in water. The agitators are 
started and heat is applied to the kettle. 
By the time the reaction mixture has 
reached 125 C, the reaction will have 
been completed and de-hydration will 
have started. It is desirable to complete 
dehydration before further oil is added, 
due to the mechanical difficulties in 
removing entrapped steam from oil- 
soap mixtures. 

From this point on, there are several 
methods which may be used. In the 
simplest, all of the balance of the oil 
is added and the material heated until 
a complete melt results. In another 
variation, all of the balance of the oil is 
added and the material heated to just 
below the melting point until a maxi- 
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mum viscosity mixture is obtained. In 
either of these cases, the material is 
then ready for cooling. 

As other alternative methods, a por- 
tion of the oil may be added and heated 
either to a complete melt or, until a 
maximum viscosity mixture is obtained. 
The balance of the cold oil is then added 
slowly and gradually mixed with the 
concentrate in the kettle, thus affecting 
cooling. 

Simplest cooling method available is, 
obviously, simply leaving the grease in 
the kettle with the heat off. This ties up 
equipment, however, and is an expen- 
sive procedure. A variation of this 
method, of course, is to pump the grease 
to a non-heated kettle with a relatively 
simple stirring apparatus and cooling 
it in this kettle. To a lesser degree, pan 
cooling is still used in the manufacture 
of Lithium greases. Here again, the 
space requirements are large and the 
handling procedures difficult. A most 
desirable step is an external cooling 
unit. This can range from something 
as simple as a chilled pipe coil to some- 
thing as efficient as a cooling “Vota- 
tor’! unit. This latter unit represents 
a highly efficient heat transfer unit 
which will affect a maximum of cooling 
in a minimum of space. When the grease 
has been cooled through the transfor- 
mation point (that point at which the 
crystal form desired is obtained), it is 
ready for milling and packaging. 

The milling field is one in which the 
greatest variety of equipment has be- 
come available in the last few years. 
The majority of these units are shear- 
ing devices that disperse the particles 
of soap throughout the grease and that 
have a tendency to pre-work the grease 
so that it will not break down and lose 
viscosity or consistency in actual serv- 
ice.* 

Several of these units are available 
with integral de-airing devices that 
serve to remove entrained air in the 
grease and, thus, prevent foaming and 
opacity. In addition to the above indi- 
vidual pieces of equipment, completely 
engineered grease plants are available 
from the Stratford Engineering Com- 
pany and, also, from the Votator divi- 
sion of the Girdler Corporation. 

There would not seem to be any ideal 
combination of equipment and the de- 
cision as to which units to use rests pri- 
marily on such factors as the quantity 
of grease to be made, the raw materials 
to be used in the grease and, not least, 
the money available for grease plant 
equipment. 





1Girdler Corporation. 

*The following are suppliers of equipment 
currently in commercial use: Morehouse Indus- 
tries, Manton Gaulin, Premier Mill Corpora- 
tion, Chemi-Colloid Labs, Inc., Marco Com- 
pany Inc., and Tri-Homo Corporaticn. 
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Once, only 10 to 20 per cent of 
each barrel of crude oil could be 
converted to gasoline. Now, as a 
result of technology and scientific 
research in the oil industry, almost 
half of every barrel can be turned 
to gasoline, and that amount can be 
increased. 











The above procedures are those nop. 
mally used in the preparation of Lith 
ium greases containing petroleum 9jj 
higher than 200 SSU at 100 F viscosity, 
In the present emergency period there 
have been considerable interest in and 
demand for specialty Lithium greases 
containing either non-petroleum luby. 
cating fluids or very light (less than 199 
SSU at 100 F) petroleum oils. Typica} 
of these fluids would be the silicone 
and esters of the general type of two 
ethyl hexyl sebecate. The manufacture 
of greases with these fluids and, also, 
with the very low viscosity petroleum 
oils, presents some unique problems, 
Because, in general, these materials are 
made in small quantities, it is often con. 
venient to use a prepared Lithium soap 
in their manufacture. When the soap 
has a reasonable solubility in the fluid, 
the procedure would be to add the soap 
to the fluid, heat the mixture to a com. 
plete melt (approximately 410 F), al 
low it to cool; mill and package. Where 
the fluid has a limited solvent effect on 
the prepared soap, the procedure may 
be as follows: 

Disperse the soap in a minimum 
quantity of volatile petroleum solvent, 
Heat this solvent until a complete melt 
results and then slowly introduce the 
lubricating fluid to be used, gradually 
displacing the volatile solvent by heat- 
ing. The latter procedure can also be 
used when making these greases in 
standard grease making equipment. In 
general, these fluids do not have high 
stability in the presence of either free 
fatty acids or of free alkalis. The pro 
cedure is, therefore, to prepare a soap 
from Lithium Hydroxide with the de 
sired fat or fatty acid together with a 
sufficient quantity of volatile solvent to 
give mobility to the mixture. After the 
soap has been prepared and de-hy- 
drated, the more sensitive lubricating 
fluid is added and the volatile solvent 
displaced by heating. This procedure 
gives a greater degree of flexibility in 
manufacture although it may be unduly 
complex when small quantities of these 
specialty greases are required. Usually 
the soap requirements of these specialty 
greases will run higher than those of 
the general purpose. The typical range 
will be from 15 per cent to 25 per cent. 

As these greases are usually made to 
meet government specifications, details 
on the use of specific bases will not be 
discussed. Most of the branches of the 
armed forces have done research on 
these specialty greases and further in- 
formation can usually be obtained from 
the branch of the armed forces for 
which the product is intended. 

In summary then, Lithium greases 
are very definitely established today as 
standard products. Although _ their 
manufacture is not completely free of 
difficulties, they do not present any 
problems that have not been previously 
encountered in the manufacture of other 
types of grease and the experience ac- 
cumulated by grease manufacturers in 
manufacturing the older sodium and 
calcium greases can usually be applied 
to the problems encountered in the 
manufacture of Lithium base multi- 
purpose greases. xaet 
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To know how good valves can be, 
install valves that are 
known to be good 
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Overall view of Platformer-Udex-Platreater unit at Roosevelt refinery at Mount Pleasant, Michigan. 


P 721.35 


First Platreater on Stream 


Ax ingenious hydrogenation process, 
the world’s first platreater, which refines 
aromatic concentrates prior to separa- 
tion in a Udex unit, was placed on 
stream recently by Roosevelt Oil and 
Refining Corporation, Mount Pleasant, 
Michigan. 

The refinery recently installed the 
new type unit, together with a Plat- 
forming unit and a Udex unit, all three 
of which were engineered and licensed 
by Universal Oil Products Company, 
Des Plaines, Illinois. 

Ground was broken October 23, 1951. 
All foundations were placed on piles 
because that part of the refinery is built 
on a 7-ft dirt fill. Roosevelt employees 
erected a portion of the new facilities 
in the existing refinery. Due to labor 
trouble in the shops of firms supplying 
large equipment, delays were encoun- 
tered that prolonged the construction 
period. 

The units started up immediately aft- 
er construction was completed. The 
Platformer went on stream January 8, 
1953, on a run to produce benzene and 
toluene; the Platreater went on stream 
January 12 and the Udex unit on Jan- 
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uary 20. It is gratifying to note that 
since the first day of operation, no mate- 
rials were sent to “off specification” 
tanks. 

The Platformer runs for half the 
month on motor fuel production at a 
design capacity of 1800 bbl per stream 
day. The other half of the month is used 
for aromatics production, for which the 
Platformer is scheduled to charge 1200 
bbl per stream day of feed stock, turn- 
ing out in excess of 400 bbl per stream 
day of aromatics. In addition, the Plat- 
reater’s daily output is 250 bbl of 
aromatics. 

Roosevelt’s new three-unit combina- 
tion places this long-established re- 
finery in the enviable position of being 
able to produce a larger quantity of 
premium quality gasoline, manufacture 
aromatics that meet the rigid nitration 
grade specifications with ease and to 
broaden its market for specialty naph- 
thas and solvents, which for years have 
been the mainstay of its business. 

The refinery buys aromatic distillates 
from chemical companies — concen- 
trates which previously it had been 
unable to refine to recover pure benzene 


and toluene but which it used as a 
motor gasoline component. 

Michigan crudes processed by Roose- 
velt contain a low percentage of naph- 
thenes. The total amount of benzene and 
toluene that the Platformer alone with 
the Udex plant could have produced 
from these crudes was estimated at 180 
bbl per calendar day. Of this amount, 
140 bbl per calendar day would have 
been toluene. 

The aromatic distillates—a by-prod- 
uct of ethylene production by high se- 
verity thermal cracking—contain recov- 
erable benzene and toluene estimated 
at about 250 bbl per calendar day. But 
they also contain a wide variety of un- 
saturates, chiefly olefins which make up 
38 per cent of the concentrates. 

Hydrogenation of the olefins and de- 
struction of sulfur compounds facili- 
tates operation of the Udex unit for 
high quality aromatic products. Uni- 
versal’s scientists and engineers devel- 
oped the Platreater to do this job. The 
product issuing from the unit has been 
found to be a good feed for recovery of 


aromatics, and gives the refinery a sup-! 
plemental supply of benzene and to-" 
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luene to those obtained from the Plat- 
former. 

Excess hydrogen, produced either in 
the motor fuel or aromatics runs, is 
cycled through the Platreater to satu- 
rate the olefins into paraffins before 
charging to the Udex unit. 

Distillates used are delivered to 
Roosevelt by truck, then pumped from 
storage to a prefractionator. Here a 
sidecut constituting the Platreater 








TABLE 1. Roosevelt Oil and Refining 
Corporation Udex unit feed and 
products. 





Benzene Toluene 

Feed Raffinate product product 
Benzene, weight percent 15.3 0.0 
Toluene, weight percent 22.6 0.7 


Boiling range, ASTM 
ee is > re Sian 0.9 1.0 
Acid wash color....... ..... a 0 
Freezing point, °C..... ..... cece ee 
Gravity, API.,....... 58.0 76.7 
ASTM distillation, °F . . 
eS 146 144 
| RR ae eae 163 150 
ES ae 164 152 
ae ere 170 158 
__ Sr 179 164 
ree: 193 174 
RE Se 222 194 
ERR ces 237 206 
ae 272 274 


Per cent recovered... 98.5 99.0 
Per cent bottom... .. ll 
Per cent low........ 0.5 0.5 
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Heater and reactors for the new Roosevelt unit, the 22nd unit licensed under this process. 


charge is made. The sidecut is mixed 
directly with a gas stream and then 
preheated through exchangers, from 
whence the combined feed enters a cat- 
alytic reactor where contact is made 
with the catalyst. 

After passing through the reactor, the 
product is sent to a cooler, then to a 
separator. The liquid from the sep- 
arator is charged to a stabilizer column, 
where the stock is stabilized to C, and 
heavier bottoms. The bottoms are sent 
to the Udex charge tanks, which also 
contain the product of the Platformer’s 
benzene-toluene operation. These two 
products combine to create feed stock 
for the Udex unit. 

Feed stock from charge tanks is 
pumped into an extractor, where it is 
contacted with solvent containing di- 
ethylene glycol, which removes aro- 
matics from the feed stock. Non-aro- 
matic raffinate from the Udex plant 
passes out of the extractor through a 
water wash to storage. 

Solvent containing extracted aromat- 
ics passes into a solvent stripping col- 
umn, where aromatics are recovered. In 
subsequent operations, the aromatics 
pass through a water wash and a clay 
treater before going into intermediate 
tankage. 

Feed stock for the benzene-toluene 
fractionators is pumped from the inter- 





mediate storage into the benzene 
umn, where benzene is taken as an « 
head product. Bottoms from the 
zene column pass into the tol 
column for recovery of this aromati: 
overhead product. 

Feed stock for the benzene-to! 
operation has a boiling range of ab¢ 
150 to 225 F. For the motor fuel opera 
tion, materials of a boiling range 
to 400 F are used. 

Roosevelt is processing 7000 bb! 
Michigan crude a day. In the motor 
fuel operations, a stabilized Platformat 
having a leaded F-1 octane number 
92 to 94 is being produced. 

Procon, Inc., handled constructio1 
all three units, also built a central . 
trol room that simplifies operati 
the new facilities. A large graphic 
panel shows at a glance the seq 
of flow through all three of th 
units. 

Roosevelt is experiencing an in 
ing demand from the solvent ind 
for aromatic-free naphthas. The 
ery therefore plans to supply the 
aromatic residue from the Udex 
to the trade as a specialty product 
adding to its present line of 
solvents. 

Franklin Supply Company_ of 
cago contracted to provide all equip- 
ment. eet 
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PLATFORMING UNIT 
BUILT BY PROCON 
FOR ELK REFINING CO. 


A new Procon-built UOP Platforming unit 


is successfully operating at the Falling Rock 
refinery of Elk Refining Company. This 
new unit — the first in West Virginia — is 
the latest addition to the growing list of 
processing facilities constructed by Procon 
and now operating in refineries of both 
major and independent companies. . . 
another example of Procon success in 
handling a broad range of jobs throughout 
the nation and overseas. 


PROCON Zeoyrace 


PROCESS CONSTRUCTION 
1111 MT. PROSPECT ROAD, DES PLAINES, ILL., U. S. A. 


IN ENGLAND 


PROCON (reat Britain) 


LIMITED 
112 STRAND, LONDON, W. C. 2 


THE PETROLEUM ENGINEER, May, 1953 To obtain more information on products advertised see page E-55 C20 































































RAY JACKSON, So- L. A. McREYNOLDS, 
cony-Vacuum discussed Phillips, presided at tech- 
need for aviation fuel re- nical session, March 23. 


fining capacity. 


MAX BALL, consultant, 
discussed recent methods 
of building underground 


storage facilities. oil additives. 


Refiners 


Tue constitution of the United States 
is the business of every citizen in this 
country, said Clarence Manion, dean 
emeritus of the Law School of Notre 
Dame University, speaking before the 
annual meeting of the Western Petro- 
leum Refiners Association in San An- 
tonio, Texas, March 23-25. That con- 
stitution is not automatic, its safeguards 
are not safe from destroying forces that 
continuously attempt to undermine its 
guarantees as set by the Founding 
Fathers. Trends must be watched jeal- 
ously, and forces that try to destroy our 
freedoms must be stopped by an alert 
citizenry. This was the theme of Man- 
ion’s rousing talk to this large block of 
leaders of the nation’s refining industry. 

One of the dangerous possibilities is 
the insidious efforts of communistic and 
similar forces to offset and subvert the 
constitution by treaties. Manion stated 
that State Secretary Dulles announced 
recently that treaties can supersede our 

*Editor, Refining and Petrochemical. 
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FRANK A. SUESS, 
Continental Oil, 
cussed Thomas paper on 


ia 
HOBART YOUNG, 
Sinclair, gave prepared 
discussion of the Mikita 
paper on engine deposits. 


CECIL WARD, U. S. 
dis- Bureau of Mines, re- 
ported on the coopera- 
tive diesel fuel program. 


R. R. IRWIN, White 


Eagle division manager, dean emeritus, Law 


Socony-Vacuum Oil Com- 
pany, presiding at gen- 


A. J. McINTOSH, Socony-Vacuum, reappraised pros. 
pects for fuel oil demand; and talked it over afterward 
with C. C. TATE, left, refining manager, Phillips, 


CLARENCE MANION, 


School, Notre Dame, 
spoke on “The Constitu- 


eral session, March 24. tion is Your Business,” 


ARCH L. FOSTER* 


regularly instituted laws, as well as 
make international law; treaties can 
override even the constitution, whereas 
congressional laws must conform to con- 
stitutional limitations or be invalid; 
treaties can invalidate even the Consti- 
tutional Bill of Rights. The present 
Congress is making effort, by passing 
Senate Joint Resolution No. 1, to pro- 
tect constitutional rights and the rights 
of individual states from the ominous 
threat of treaty law. Treaties may be al- 
lowed by the Congress, unwittingly, to 
limit or eliminate our hard-won liber- 
ties, a primary hope of the subversive 
communistic forces undermining our 
constitutional government, said Manion. 

More than ever the refiner must solve 
the increasingly difficult equation that 
involves processes new and old; chang- 
ing markets, changing demands, new 
factors entering the marketing field; 
new products and new product require- 


EXCLUSIVE 


Are Also Citizens 


ments, all of which factors vitally af- 
fect refiners’ prospects and prosperity. 

Discussing petrochemicals Gustav 
Egloff said this to the refiners, “The 
prediction of an unlimited future in 
petrochemicals will not seem unduly 
optimistic when the reasons behind it 
are considered. Our requirements for 
these products are now so great that 
they can no longer be met from sources 
which were formerly the sole suppliers.” 
All this growth in petrochemical pro- 
duction, Egloff said, as projected for 
the next quarter century can be met by 
the.use of only 3 to 4 per cent of our 
expected petroleum and gas production. 
The growth rate is indicated for ex- 
ample by the fact that Defense Produc- 
tion Authority expects plastics demands 
to be 4.6 billion pounds by 1955, twice 
our current output. Fibers will reach 
580,000,000 Ib by 1957, Egloff stated. 
These. include Nylon, Dacron, Dynel, 
Orlon, Acrilan, and Saran, and the in- 
termediates needed are benzene, actry- 
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is “ o C 
R. L. TOLLETT, presi- 
dent, Cosden Petroleum 
Corporation, and retiring 
president, WPRA. 





R. D. McCRUM, left, chief refining en- 
gineer, Cooperative Refinery Association; 
right, W. F. KRAUSE, chief chemist, 
Globe Oil and Refining Company, presiding 
technical session, March 24. 


lonitrile, butadiene, cyclohexane, para- 
xylene, ethylene glycol, vinyl and vin- 
ylidine chlorides. These data do not 
take into consideration new fibers not 
now known or announced that will in- 
crease the above estimates. And the list 
of potential and actual products goes 
into every phase of American life, for 
fertilizers, insecticides and fungicides, 
chemicals, paints, resins, an intermin- 
able list. 

Forecasts made three years ago on 
the demand for petroleum and natural 
gas products agree with history made 
since then in some cases, but some pre- 
dictions were unduly conservative in 
1950, A. J. McIntosh of Socony-Vacuum 
Oil Company pointed out. Domestic 
consumption of natural gas is expected 
to double between 1950 and 1955, he 
said. Natural gas sales for all purposes 
during this period will increase by two- 
thirds. Fuel oils, especially distillate 
fuel oils, will continue to increase, but 
at a lower rate, he stated. Fuel oils in 
the past have increased in sales by about 
7 per cent annually. Residual fuel oil 
demand will increase considerably on 
the East Coast, whereas other parts of 
the country will show little increase or 
even a small decrease, McIntosh thinks. 
The brunt of this fuel competition will 
be borne by the coal industry, it is indi- 
cated. One indeterminate factor in these 
forecasts is that of weather variations. 
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J. W. WARNER, Tide 
Water Associated, and 
chairman of the nominat- 
ing committee. 






J. J. MIKITA, duPont, 
discussed engine deposits 
and octane requirements. 





C. W. BERGER, left, Berry Asphalt 
Company, who presided at technical session, 
March 25; right, W. L. 
THOMPSON, Mid-Continent Petroleum 


Corporation chief chemist. 


(TOMMY) 


New test methods are required to aid 
in the development of new and improved 
lubricants, said W. D. Thomas of Ameri- 
can Cyanamid, discussing lubricating 
oils and their additives. Three grades 
are provided for spark ignition engines 
by the new API classification. Two die- 
sel oil classes are defined, one for light 
duty and one for severe conditions. Al- 
though tests for measuring the quality 
of an oil for high temperature service 
are available, none have been devised 
that are satisfactory to measure quality 
or performance under start-stop condi- 
tions, conditions that are rated under 
severe service categories. For this last 
job many laboratories are concentrating 
efforts to work out a proper method. So- 
called “cycling tests” that simulate 
these actual service conditions appear 
now to offer the best possibilities for 
such a test. 

Similarly, as one of our worst prob- 
lems now is cold weather sludge result- 
ing from start-stop operations, a suit- 
able test to rate oils on this property is 
needed. For combustion zone deposits 
the selection of the proper base oil ap- 
pears to be more important now than 
are the additives that may be used to 
improve this condition, Thomas said. 

Carbonaceous material in the com- 
bustion zone of an engine, binding to- 
gether lead salt residues from TEL in 
the fuel, appear to be the greatest single 


M. J. FOWLE, Atlantic 
Refining, discussed the 
Mikita paper. 





+? 


W. D. THOMAS 


American Cyanami 
paper on lubricatin 
additives. 





offender in forming combustion chan 
ber deposits, say J. J. Mikita and W. | 
Bettoney of the duPont de Nem: 
Company, in discussing the effect 
these deposits on octane rating require 
ments of the engine. Tetraethy!llead 
decomposed, forming lead oxide which 
then goes into various complex rea 
tions with the “acidic” gases of the « 
bustion products to form the still mor: 
complex deposits. These deposits caus 
the detonation of the last portion of the 
fuel-air mixture that burns in th 
charge, or they may cause overheating 
of engine chamber surfaces, causing 
“hot spots” that ignite the compressed 
charge prematurely (preignition). In 
one series of tests with a V-8 type 
gine the octane rating needed to avoid 
preignition was about two number 
higher than that required to avoid 
knock. Sometimes the hot engine 
tinued to run (run-on), after the igni 
tion was cut off, indicating a hot s| 
in the engine that continued to igi 
the charge in the same manner 

the diesel cycle. This run-on did 
occur in any case where the engin« 

free of combustion chamber depo 
the authors stated. Choosing the co 
fuel-lubricant combination can be 1 
aged to minimize deposits, experience 
has shown. With normal (commerci 
fuels improvements can be mad: 
proper choice of lubricating oil, bu 
pronounced octane requirement red 
tion can be effected. 

Remarkable strides are being mad 
in underground light oil storage facili 
ties, Max Ball, speaking for Dou 
Ball, stated in presenting the latest 
complishments. One of the newest met! 
ods for excavating salt domes 
storage capacity is that accredited to 
the Swedish engineer Harold Edholm 
In this method fresh water is pumped 
down a well into a salt deposit, return 
ing to the surface as brine, whi is 
disposed of and the process continued 
until the desired amount of storag: 
space is obtained. Liquefied petroleum 
gas is pumped into this space and when 
it is to be recovered saturated salt 
tion is pumped into the cavern to dis 
place the hydrocarbons through 
double pipe arrangement leading 
ground. kkk 
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FIG. 1. Phillips automatic 
infrared analyzer. 


FIG. 2. Phillips automatic 
differential refractometer. 





FIG. 3. Typical infrared analyzer 
sampling system. 






Vital Statistics on 


Infrared Analyzers for Automatic Control 


Monitoring of continuous operations results in more 


uniform product quality, less loss, and lower costs 


Tus subject, as everyone who has been 
concerned in this work appreciates, can 
be very voluminous and _ technically 
complex. An attempt will be made to 
limit this paper to discussion of the 
desirability of composition monitoring 
and control from the standpoint of plant 
operations, the economic effects of in- 
adequate composition control, the desir- 
able points for sampling, use of analy- 
zers for automatic control, methods of 
sample preparation and presentation of 
the analysis to operating personnel. It 
appears all that has been excluded are 
the fields of analyzer design, sensitiza- 
tion, reliability, servicing and safety. 
Although these are of the utmost im- 
portance, they have been dealt with in 
many papers at numerous society meet- 
ings and it is felt that these other prob- 
lems in analyzer application are worthy 
of discussion here. 

The petroleum refining, petrochemi- 
cal, and natural gasoline separation in- 
dustries by virtue of large scale con- 


*Chemical Engineering Division, Phillips Pe- 
troleum Company. 
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tinuous processing of organic liquids 
and gases constitute the largest field of 
application for on-stream analyzers. 
Phillips’ experience in design, manu- 
facture, application, and operation of 
these instruments has been gained from 
this work, which has as its object, the 
improvement of our processing opera- 
tions both in regard to product and 
quality. 


Desirability of Composition 
Knowledge 

When the operations and products of 
our plants are considered, we are re- 
minded that materials must be produced 
to certain specifications and that the 
process variables that are measured and 
controlled are a means to that end but 
the end itself is composition. Depend- 
ence is then placed on chemical and 
physical laboratory analyses for compo- 
sition information. This same method of 
composition control is used at many 
points within the process, and by means 


EXCLUSIVE 


of sampling at various intervals the data 
for continuous plant control and peri- 
odic material balance evaluation are 
obtained. 

In many cases continuous control of 
process variables to give steady opera- 
tions combined with frequent labora- 
tory tests is sufficient to give reasonably 
good plant composition control; how: 
ever, as laboratory tests become more 
involved and time consuming, the lag 
between the time of sampling and the 
analysis report becomes excessive and 
operations may wander widely from the 
optimum composition control point. 
Also, as we strive for a more precise con- 
trol of: composition we find that our 
present control measurements, such as 
temperature and pressure, even if made 
to the required degree of accuracy, are 
still non-specific measurements and 
therefore may become ambiguous if 
other components are present or if other 
process variables influence the control 
correlation to an undue extent. 

In general, we have two types of proc- 
esses, reactions and separations, and 
consideration of the process variables of 
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each is probably appropriate here. In 
the catalytic dehydrogenation of buty- 
Jjenes to produce butadiene, for example, 
the inter-relationship of temperature, 
pressure, space velocity, catalyst activ- 
ity and several other variables must be 
known to bring about a specified con- 
yersion at an acceptable efficiency. 
Usually, as catalyst activity decreases 
because of aging, compensation for loss 
of conversion is obtained by raising re- 
action temperature. If the process is 
cyclic, a noticeable decrease of conver- 
sion takes place during the cycle. These 
effects are determined now by complete 
laboratory fractional and infrared analy- 
sis of samples that represent both the 
Jong term and short term catalyst de- 
cline. From this, it can be seen that cor- 
rection for loss of conversion can be 
made only in a stepwise fashion follow- 
ing the analysis report. It is thought that 
operation at constant conversion level is 
highly desirable but it is difficult to ob- 
tain even by use of cam operated tem- 
perature control. The penalties involved 
in underconversion and overconversion 
are quite obvious. Underconversion is 
loss of production capacity and makes 
product separations more difficult. Over- 
conversion results in lower efficiency and 
leads to a shorter catalyst life. The cor- 
relation of one or several components in 
the cracked gas with conversion can be 
used to follow and control conversion, 
and to make rapid correction for the 
catalyst decline. To do this, an infrared 
analyzer or another specific composition 
analyzer can be used to report, for ex- 
ample, the butadiene content of the 
cracked gas continuously, and an over- 
ride control of reaction temperature 
may be made either by the operator or 
automatically. In this way conversion 
control may be achieved. In such a prob- 
lem, temperature measurement and 
control is not sufficient since catalyst ac- 
tivity and decline must be also taken 
into account. 

The problem is somewhat similar in 
the case of the separation of isobutane 
from normal butane by fractionation. 
Here by virtue of the coexisting liquid 
and vapor phases, pressure, tempera- 
ture, and composition are interrelated. 
Then with pressure held constant, com- 
position and temperature are directly 
related, If only two components are 
present, composition may be found by 
interpolation between the boiling points 
of the pure components at the fixed 
pressure. For example, at 100 psia, iso- 
butane boils at 122.5 F and normal bu- 
tane boils at 145.5 F, therefore a 50-50 
mixture will boil at 134 F. The analyti- 
cal sensitivity then is such that a change 
of one degree F is equivalent to about 
4 per cent change in composition. Many 
columns are satisfactorily operated on 
this correlation. If a third or fourth com- 
ponent is present at the temperature 
measuring point, however, the correla- 
tion is changed and the interpretation 
becomes ambiguous. This simply means 
that in a binary system, a sufficient num- 
ber of equations is available for the cal- 
culation of composition from tempera- 
ture. With additional components pres- 
ent, more equations are needed. These 
can be obtained only by composition 


analysis, by measurement of other physi- 
cal properties not necessarily specific, 
or by assumption of fixed concentrations 
of the additional components. In a deiso- 
butanizing fractionator generally pro- 
pane and isopentane are present in the 
feed stream in varying amounts and 
thereby detract from the accuracy of the 
binary control correlation. A change in 
concentration of one per cent propane 
at the temperature measuring point will 
change the temperature about 3 F which 
is equivalent to about a 12 per cent 
change in isobutane concentration. 
Again, composition determination by 
means of an infrared analyzer offers a 
specific method of control. By analyzing 
for either isobutane or normal butane 
at a certain point in the column and 
using the analyzer to actuate the column 
control system to maintain the concen- 
tration constant at that point, the oper- 
tion can be held at steady state condi- 
tions. There will be more said in regard 
to instrumenting a butane fractionating 
system for composition monitoring and 
control. 


Economic Considerations 


The problem of an economic analysis 
of an analyzer-control installation is 
very difficult due to the fact that statis- 
tical analyses of operations without and 
with the analyzer must be made and 
compared. Also because some time 
necessarily passes between these two 
selected periods, the plant conditions, 
that is compositions, throughputs and 
energy inputs, usually have changed 
sufficiently to cast doubts on the accur- 
acy of comparison. A number of analy- 
zers installed in Phillips plants are esti- 
mated to be returning from several 
thousand to several hundred thousand 
dollars per year. The instrument payout 
times then range from a year down to 
a matter of a few days. To evaluate the 
possibilities of analyzer control of the 
isobutane-normal butane separation, a 
series of calculations were made assum- 
ing some quite realistic conditions. A 
50-plate fractionating column of suff- 
cient diameter to handle the loads im- 
posed by the 5 to 1 reflux to feed ratio 
is to be used to separate a natural 
butanes feed containing 25 per cent iso- 
butane and 75 per cent normal butane. 
Current practice dictates that nearly 
complete recovery of isobutane be ob- 
tained so generally the normal butane 
kettle product is of high purity and the 
isobutane overhead product of lesser 
purity. To produce a kettle product 
averaging 2.35 per cent isobutane, it is 
assumed that a 1.4 per cent isobutane 
stream will be produced for one period, 
then a 3.3 per cent isobutane stream pro- 
duced for an equal period. This kettle 
product when blended would average 
2.35 per cent isobutane. The two over- 
head products corresponding to the two 
kettle products when blended will aver- 
age 91.5 per cent isobutane (respec- 
tively 87.4 and 96.3 per cent isobutane). 
Another calculation shows that with very 
steady operations when producing a 
kettle product of the previous averaged 
composition, the corresponding over- 
head product composition will be 95.0 
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per cent isobutane, which is 3.5 per cent 
higher in isobutane than the previous 
averaged overhead product. Another ca! 

culation shows that by lowering the re 

flux to feed ratio to 4.7 to 1, the same 
products could be made as in the ave! 

aged case with the expenditure of 5.8 
per cent less energy. Much more im 

portant is the fact that the capacity of 
the fractionator can be increased this 
5.8 per cent while producing the same 
purity products at the same energy cost. 
This increase of several per cent may 
seem small but when multiplied by the 
usual several hundred thousand gallons 
per day feed to natural deisobutanizers 
it becomes quite a sizable figure. Also 
when the investment in equipment per 
unit of capacity is considered, the value 
of a relatively inexpensive increase in 
capacity becomes evident. There will be 
comments for and against this method of 
evaluation, but it is evident that when 
the equipment is already loaded to ca 

pacity and when high recoveries and 
purities of products are desired, then 
the benefits derived from precise con 

trol may be taken in the form of purity 
increase, recovery increase, energy re 
quirement decrease, capacity increase, 
or some combination of these. In cases 
where products of higher purity than 
those used in the example are desired, 
the benefits can be much greater than 
those calculated. It has been shown by 
several installations that the infrared 
analyzer can be used to obtain this very 
steady type of control of butane splitter 
columns, when the continuous analytica! 
instrument serves as a guide for the op 
erator or better yet when it is used in an 
automatic control system. These same 
factors and results apply to more com 
plex separation systems and considera- 
tion of the possibilities may supply the 
justification for purchase and applica- 
tion of an analyzer. 


Sample Points 


The selection of points for sampling 
an isobutane-normal butane fractionat- 
ing system for infrared analysis requires 
that several decisions be made. The first 
is whether continuous data is desired 
for material balance and production 
purposes, whether the analysis is to be 
used as a guide for operator control o1 
whether the instrument is to be used as 
a control device. If material balance 
and production data is desired then the 
final product streams from the fractiona- 
tion system must be sampled and 
analyzed. 

In one of Phillips refineries, the oper- 
ation of a deisobutanizer is indicated by 
analyses of an isobutane stream and a 
normal butane stream each of which has 
been further fractionated upon leaving 
the deisobutanizer. This method results 
in a moderate time lag but is adequate 
for monitoring purposes. In another of 
Phillips refineries two deisobutanizers 
in parallel operation are “balanced” by 
the operator maintaining the same iso- 
butane concentration. in the overhead 
product of each column. This would be 
a good control possibility except for the 
fact this analyzer’s duty is five stream 
cyclic analysis. A third analysis per- 
formed by this instrument monitors the 
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normal butane production from this sys- 
tem which indicates the averaged kettle 
product isobutane content. These are 
good examples of the material balance 
type of plant analyses. They are also 
used as guides for operator control with 
the time lag taken into account. 

For automatic control use, sampling 
of the material on a plate in the column 
itself is preferred. From the nature of 
the concentration gradients of the 
various components throughout the col- 
umn, regions of rapid concentration 
change of key components with the pres- 
ence of only small concentrations of 
light and heavy components may be 
found, and these are the best places for 
sampling for automatic control pur- 
poses. In general, these sensitive sample 
locations occur about midway between 
the bottom of the column and the feed 
entry and midway between the feed 
entry and the top of the column. There- 
fore, we have automatic control analy- 
zers taking samples from such plates as 
the 5th, 10th, 16th, 24th, 68th and others 
of columns separating a wide variety of 
components. 


Automatic Control 


The ways of making use of a continu- 
ous analysis that is now merely a posi- 
tion on a recorder-controller chart are 
probably of considerable interest. As 
most of our control systems use air op- 
erated control valves, the potentiometer 
recorder is equipped with an air control 
system utilizing proportional band and 
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reset features. The controlled air output . 
from the recorder-controller is then used 
to position a motor valve on a stream 
that has a direct influence on the separa- 
tion being made. As the largest streams 
in a fractionating system are the reboil- 
ing stream, reflux, and feed flows, it has 
been our experience that it is advisable 
to control the rate of flow of overhead 
product, kettle product, or possibly feed 
by means of the analyzer. With the other 
flows controlled by rate of flow or liquid 
level instruments the system becomes 
in effect a material balance type of con- 
trol with the analyzer determining the 
percentage of the feed taken off as one 
product such that a specific composition 
is maintained at the analyzer’s sample 
point. By difference, then, the other 
product is taken off under liquid level 
control. As reboiling steam and reflux 
are directly related, one is put on rate 
of flow control and the other on liquid 
level control. It is particularly important 
to properly adjust these two instruments 
so that very smooth operation is obtained 
because the quantities of materials 
handled are usually large and when 
near maximum load conditions, moder- 
ate changes in rates could cause column 
flooding. A pneumatic-set rate of flow 
control on the stream the analyzer is to 
control will result in a very stable system 
and it provides protection against an- 
alyzer or sampling system failure. 

Two typical systems used in Phillips 
plants are first, rate of flow control of 
feed and steam, accumulator liquid level 
control of reflux, reboiler liquid level 
control of kettle product and analyzer 
control of overhead product. Here, pneu- 
matic set rate of flow control is used on 
either or both reflux and overhead prod- 
uct with liquid level and analyzer over- 
rides, respectively. The second system is 
different from the first only in that the 
reflux is on rate of flow control and the 
steam is on accumulator liquid level con- 
trol. Other composition analyzers may 
be used in these control systems. For 
example, this second system is in use on 
five fractionators with differential re- 
fractometers setting the overhead prod- 
uct rate of flow control and the results 
are excellent. Again, somewhat off the 
subject of butane splitters but still on 
fractionator control, Phillips experience 
in control of furfural extractive distilla- 
tion columns has shown that again, 
analyzer override control is desirable 
and very gratifying economically. In 
these applications, analyzer control of 
lean solvent feed or reboiler steam actu- 
ates the material balance type of control 
system. 


Sample Preparation 


Generally speaking, the sample to be 
analyzed is taken from a vessel or line 
as a liquid or as a vapor at its dew 
point, and therefore requires vaporiza- 
tion and pressure reduction. Vaporizer- 
regulators have been constructed and 
are used on nearly all installations so 
that the heat of vaporization is supplied 
by steam at the point of pressure reduc- 
tion. Normally small amounts of pipe 
scale and dirt are found in the cleanest 
streams so filters are used to prevent 
clogging of pressure reducing valves. 








Often water and heavy liquid hydrocar. 
bons are present in the sample streams 
and these are removed or brought 
to constant trace amounts by means 
of sample washing and scrubbing 
equipment. To keep a relatively cop. 
stant flow rate of sample to the instry. 
ment, a differential pressure type of 
flow controller is used along with a rota. 
meter flow indicator. A constant sample 
flow rate also insures a constant analy. 
zer cell pressute and temperature. To 
select and direct the various gas streams 
required for multistream analysis and 
automatic standardization of the infra. 
red analyzer, solenoid or cyclic valves 
are used in conjunction with a timing 
circuit within the analyzer. Portions of 
the sample system and the switching 
valves are built into the analyzer itself 
so that the proper components are jp. 
cluded in the analyzer installation and 
are accessible for maintenance. Installa. 
tion of the solenoid valves and the re. 
lated electronics within an explosion 
proof housing helps to keep the installa. 
tion neat as well as safe. The problems 
that must be solved in sample prepara- 
tion are as varied as the installations of 
these instruments. The handling of cor. 
rosive as well as non-corrosive liquids 
and gases to obtain a _ representative 
sample stream continuously will tax the 
ingenuity. 


Presentation of Analysis 

The sample stream composition is 
generally recorded on a circular or strip 
chart type potentiometer recorder sitv- 
ated in the process control house. As 
most infrared analyzer calibrations are 
far from straight lines either a special 
chart and scale must be made to con- 
form to the calibration curve, or, in cer- 
tain cases, electronic circuits may be 
employed to linearize the record, or cali- 
bration curves or tables must be used, 
and this is frequently done. If the instru- 
ment is used for automatic control, then 
it is less important to have the analysis 
read directly as the object is in steady 
operation at one present level with only 
infrequent changes. If, however, the data 
are used for material balance evaluation 
and product monitoring, it is important 
to have the calibration readily available, 
or better yet have a direct’ reading 
recorder. , 
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A new platformer unit, now on 
stream at Shell’s Houston refinery, 
is the world’s first to be 100% 
TURBOGRID® equipped. 

The 12-column installation in- 
cludes platforming and Shell Aro- 
matics Recovery sections. The plant 
produces nitration-grade benzene 
and toluene, plus a xylene cut. 

The columns range up to 163 ft. 
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in height, with diameters up to 10 
ft. 6 in. Their cost and performance 
is another proof that— 


TURBOGRIDS SAVE MONEY, 
AND REALLY DELIVER 


TURBOGRID trays can save as much 
as 50% in the cost of new column 
construction. Or, replacing your old 
trays with modern TURBOGRIDS 


TURBOGRID, the distitation ty 


that makes the bubble-cap tray obsolete 


4.° ‘ec 


may even double the capacity of 
existing columns... without loss in 
separating efficiency. Ease of con- 
trol and operation plus low cost of 
maintenance . . . pay additional 
dividends. 

TURBOGRID trays are available 
through accredited contractors 
under license from Shell Develop- 
ment Co. Your inquiries are invited. 


SHELL DEVELOPMENT COMPANY 


50 WEST 50th STREET*eNEW YORK 20, NEW YORK 
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Pumps being installed in a dirty, dusty atmosphere call for 


protectors on pump opening during the installation. 


Preventive Maintenance 


of Centrifugal Pumps’ 


Seven factors that are vital in protecting pumps from 


erosion, chemical action, and motion to avoid disaster 


F. B. APPLEGATE* 


Tue primary objective of preventive 
maintenance is to keep things from 
going wrong. It may be defined as the 
science of eliminating or confining the 
action of destructive forces before they 
cause unnecessary damage. Nearly all of 
these destructive forces affecting the 
performance of centrifugal pumps fall 
under one or more of three major head- 
ings: (1) erosion, (2) chemical action, 
(3) motion. Some of these forces cannot 
be eliminated, but by sound engineering 
and precision workmanship we can limit 
their action. 

When discussing preventive mainte- 
nance, the emphasis is usually on the 
plant engineer, his system of records, in- 
spections, and the work schedules of his 
“Fix-it” crew. If we subject preventive 
maintenance to an engineering analysis, 
however, we find the project is made up 
of seven major factors. 


First Three Factors 
The first three factors are the design, 
the materials and the workmanship en- 
tering into the construction of the pump. 
They are of major importance because 


+Presented before the N.G.A.A., Midland, 
Texas, February 27, 1953. 


*Engineer, Pacific Pumps, Inc., Huntington, 
Park, California. 
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they determine the structural strength 
and use life of each part. It is difficult to 
separate their individual contributions 
because of their dependence upon each 
other. 

Correct design form and proportions 
are necessary for smooth flow of liquid 
without excessive velocity and without 
turbulence. They permit parts to be fab- 
ricated from the material best suited to 
resist the action of corrosive liquids, ex- 
tremes of temperature or other service 
conditions. Because clean, smooth sur- 
faces are more resistant to corrosive at- 
tack than rough, scaled surfaces, the 
design must make ample provision for 
cleaning and finishing liquid passages 
that cannot be machined. 

Workmanship is important for several 
reasons. It must be accurate because the 
centrifugal pump today is a precision 
built machine. A half thousandth of an 
inch can be the difference between a free 
running clearance or a destructive rub- 
bing contact. A difference of less than 
a half thousandth of an inch can be the 
margin between a tight joint or some- 
thing that begins as a pin point leak and 
ends as a destructive jet from a high to 
a low pressure area. Surfaces of parts 
that cannot be machine finished, must 
be thoroughly cleaned and _ finished 
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smooth by hand filing, chipping, 
grinding. 

Dynamic balance should be include 
in workmanship. Because the destrug, 
tive effects of unbalanced rotating part 
increase in the ratio of the speed 
squared, dynamic balance is a must, 

Summarizing, we find the first thre. 
factors contribute to preventive mainte. 
nance by limiting chemical action jp 
some degree and by eliminating erosion, 
unnecessary rubbing contacts, leakage, 
and vibration. 


Fourth and Fifth Factors 


The fourth factor involves the selec. 
tion of the pump and the materials of jts 
construction. The size and type is ge. 
lected after a careful analysis and eval. 
uation of the offerings of the various 
manufacturers. The materials of cop. 
struction are generally specified by the 
purchaser on the basis of his experience, 

The fifth factor, the location of the 
pump and the design of the piping, is 
the responsibility of the plant design 
engineer. He must know the quantity 
(GPM) of liquid to be pumped, its vis. 
cosity and vapor pressure at its pumping 
temperature, together with the required 
NPSH of the pump. These data are of 
paramount importance to him because 
they control the design details of the 
piping between the pump and its source 
of supply as well as the location of the 
pump relative to that source. 

The most effective contribution to pre- 
ventive maintenance will be made when 
a pump is properly selected, located and 
piped. This will insure the pump being 
filled with solid liquid under all operat- 
ing conditions, and the elimination of 
destructive cavitation resulting from 
either a starved suction or the excessive 
release of vapor in the suction. The next 
best condition will exist if a poorly se- 
lected pump is properly located and 
piped. This pump will, in some degree, 
respond to preventive maintenance. The 
impossible condition will exist when a 
pump, regardless of how. selected and 
piped, is improperly located in relation 
to its source of supply. No amout of 
maintenance, preventive or otherwise, 
will make this a successful installation. 


Sixth Factor 


The sixth factor, the installation engi- 
neer, contributes immeasurably to pre- 
ventive maintenance. If the pump and 
driver are properly aligned, and the nec- 
essary precautions taken to insure its 
cleanliness during installation, his con- 
tribution will be on the trouble free, low 
cost side. 

The necessity for accurate alignment 
of pump and driver is understood by 
everyone. The necessity for cleanliness 
is too often overlooked. Because the cen- 
trifugal pump is precision built, pipe 
scale, welding shot or dirt of any de- 
scription will cause serious damage in 
a very short time. Foreign materials may 
accelerate wear even in pumps specially 
designed for pumping liquid with abra- 
sive material in suspension. 

Make cleanliness during installation 
a must in your preventive maintenance 
program. Do not remove protectors from 
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pipe openings in the pump until the 
pipes are to be attached. Keep bearings 
and packing boxes clean; dirt will not 
prolong the use life of bearings or 
packing and it is fatal to mechanical 
shaft seals. Either swab and flush the 
suction line before connecting it to the 
pump or install a temporary suction 
strainer at the pump. 


Seventh Factor 

The seventh factor, the plant engineer, 
is the “low man on the totem pole.” 
Because of his position, he is not only 
the recipient of the mistakes of all oth- 
ers on the “totem pole,” but he must 
when possible correct them and save 
dollars while doing it. 

It is difficult to develop a program for 
prevention without including a cure; 
consequently, that which starts as a 
series of preventive measures, may finish 
as a complete maintenance program. It 
is not practical to develop a program 
that would be applicable to all plants. 
Differences in operating conditions cre- 





TABLE 1. Procedure to be followed 
before starting centrifugal pumps, 
turbines, and motors. 








1. Wash and clean exterior of pump and 
driver. 

2. Loosen all flange bolts. Check and correct 
for pipe strains. 

3. Check that all strainers are in position in 
all suction lines. 

4. Check that all cooling water and oil lines 
are properly connected. 

5. Check that all oil sight gauges are installed 
correctly. 

6. Check all valves for free opening and 
closing. 

. Flush and drain all bearings and hous- 
ings. Refill pumps and turbine housings 
(not motors) to proper level. 

8. Drain steam lines, preheat turbine, start 
turbine, check rotation and set constant 
speed governor and overspeed trip (check 
rotation and rpm if motor driven). 

9. Check coupling alignment with driver 
stopped. Couplings must be within .003 in. 
in radial and axial alignment. 

10. Check and clean pump stuffing boxes. Lo- 
cate position of cooling oil inlet and out- 
let so that lantern ring may be set correctly. 

11. See that pump rolls freely before packing. 

12. Check packing and packing gland for type 
of packing and fit-up. 

13. Pack and check for proper location of lan- 
tern ring. Set each packing ring firmly in 
place, using the packing compression ring 
provided. 

14, Assemble coupling. 

15. Install guard and clean up. 


Note: Do not dowel pump or driver. 
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Here's what happens when a pump runs dry of oil; 
wrecked rings, inlet passages, impeller and its vane tips 
destroyed by pieces of the disintegrated bushing. 





New impeller, left, ready to be installed; center, wrecked 
by improper lubrication; right, after 67,000 hours 
in high temperature, high pressure service this one is 


less damaged than one in center in 20 days operation. 


ate different problems, not only in dif- 
ferent plants but in different locations 
in the same plant. Because of this, the 
plant engineer must always analyze con- 
ditions in his own plant, then develop a 
program of procedure and records to 
meet his particular needs. 


The preventive section of the program 
should apply to both operating and idle 
pumps. Two very important elements in 
this program are well trained operators 
and well trained maintenance men. The 
centrifugal pump is a relatively simple 
machine and becomes complex only 
when we inject the theory of hydraulic 
design into operation and maintenance. 
Actually the basic principles governing 
its performance and operating char- 
acteristics can be explained clearly and 
are easily understood by both operating 
and maintenance personnel. The value 
of training these men is now recognized 
by all industries and it is included not 
only as a “first” but as a “must” in pre- 
ventive maintenance. It pays dividends 
because the trained man becomes a com- 
bination trouble shooter and preventive 
maintenance man. He will be more care- 
ful in his routine checking and inspec- 
tion of operating units, particularly of 
one that shows signs of distress. Unless 
there has been a change in plant oper- 
ation, a drop in capacity, a drop in dis- 
charge pressure, or an increase in the 
power consumption of an operating 
pump is a sign of internal wear. Vibra- 
tion, noisy operation or a sudden in- 
crease in power demand is an indication 
of mechanical trouble. The trained 
operator will not only be quick to ob- 
serve such changes from normal opera- 
tion, but he will know what caused the 
change and what action the new. condi- 
tions require. 


Preventive measures for operating 
pumps should provide for efficient lubri- 
cation of bearings by trained oilers. The 
trained oiler will not overfill the bear- 
ings — overfilling causes trouble. Too 
much lubricant will cause leakage and 
overheating. This is particularly true of 
bearings running at high speeds where 
churning of the lubricant will cause 
bearings to run excessively hot. The tem- 


perature of the bearings should also be 
checked and the cooling water regulated 
to keep the temperature at approxi- 
mately 100 F minimum and 150 F mazxi- 
mum. Operating temperatures of 120. 
130 F are usually considered ideal. 

The lubrication of conventional stuf- 
fing box packing and the cooling of the 
stufing box should also be checked, 
Shaft seals are usually cooled by the 
liquid pumped. 

When a pump is idle, the cooling 
water supply should be shut off and the 
cooling system drained. Cold water 
should not be circulated through the oil 
cooler or bearing jackets of an idle 
pump. The viscosity of the lubricating 
oil at low temperatures may be high 
enough to retard effective lubrication 
and cause damage to bearings during 
the start-up period. If the pump is in 
water service, the case should be 
drained. In locations where the tempera- 
ture drops to 32 F or below, the case 
must be drained. 

Periodic inspection should be exter- 
nal. Do not open a pump unless there 








TABLE 2. Pump maintenance record. 





Pump maintenance record 























Plant Item No. Location 

Date Installed Service 
_Manufactured by ___ Address oe = 
Size _ Type No. Stages Serial No. 
_Rating-GPM S Temp F Head Ft. 

RPM Hydro Test PSI 
an [> 2 -- — 

Date | Replaced Remarks Cost 
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js a drop in capacity, a drop in dis- 
charge pressure, vibration or other evi- 
dence of internal wear or mechanical 
trouble. 

When reassembling a pump after an 
overhaul, all parts must be clean, par- 
ticularly bearing housings and bearings. 
Use solvent, kerosine and clean rags, 
not waste, for cleaning. All abutting 
faces must be clean and free from me- 
tallic burrs. The shaft must be straight, 
and the rotating element must be both 
straight and concentric. Ball bearings 
must be straight on the shaft and square 
against the shoulder. A bent shaft, dirt 
or burrs on the face of an impeller hub 
or shaft sleeve or a “cocked” ball bear- 
ing will cause trouble. 


Maintenance Records 

Value of maintenance records de- 
pends upon how they are made up and 
how they are used. A card for each 
pump in the plant is probably the most 
flexible and most convenient method for 
keeping such records. The details of 
every maintenance operation should be 
entered on the proper card. The cards 
will show not only what has happened 
to each pump, but when it happened, 
the cause, the time required to remedy 
the trouble and the cost. The card will 
also provide the base for forecasting 
with reasonable accuracy, when, why 
and for how long a particular pump will 
be out of service for maintenance. With 
these data, the plant engineer can sched- 
ule shut-downs so that maintenance 
work can proceed without undue haste 
and without interrupting production. 

The frequency of part replacements 
shown by the card can be used as a 
guide for either stocking parts or for 
ordering parts in advance of a failure. 
A high frequency of parts replacement 
should be investigated and the cause de- 
termined. A change in material may be 
the solution. Parts may not be properly 
installed and additional instructions to 
the maintenance men may be the answer. 

A combination maintenance work 
order and check sheet will be useful, 
especially when work is done by more 
than one shift. This sheet itemizes the 
work to be done, provides space for 
checking each item as finished or as 
started but not finished. The items are 
checked off just before the change in 
shifts so that the foreman of the follow- 
ing shift can tell at a glance what is to 
be done to complete the job. When the 
job is completed, the “check sheet” can 
be returned to the plant engineer and 
the data entered on the maintenance 
record card. 
_ The industrial plant of today, whether 
it represents an investment of several 
thousand or several millions of dollars, 
is provided with the best of equipment. 
Because earning power is dependent up- 
on the continuous, economical operation 
of the plant, neglect of valuable plant 
equipment is an inexcusable economic 
oss. It is inexcusable because reliable 
manufacturers have more technical and 
Practical assistance to offer their cus- 
tomers than ever before. This potential 
help is available to you in formulating 
a preventive maintenance program for 
your plant. kkk 


















THE PETROLEUM ENGINEER, May, 1953 



































10 point FIRE 
PROTECTION 












































spells 
the 





difference 


between 














PROFIT 
nad 


a 
LOsst 


This scene of a refinery and storage district going up 
in smoke and flames is repeated all too often in petroleum 
properties. Fortunately, this one was halted before it reached 
disaster proportions. Newspapers referred to it as a “half 
million dollar blaze.” But, they were only talking about the 
buildings and equipment. They didn't refer to losses in 
terms of out-of-service time, decreased production, inflated 
costs of rebuilding and replacement, vanishing profits. No, 
those losses are intangible—yet, just as real, just as eminent 
as the physical cost of fire destruction. 

















































































































“Automatic” Sprinkler 10 Point Fire Protection is an 
absolute safeguard against fire loss, tangible and intangible. 
It's a profit making service that saves you money whether 
you have a fire or not... saves your business if you do! 
































Get The Facts: Write for informative 36-page booklet. 
“The ABC of Fire Protection.” 









It’s free! 





CORPORATION OF AMERICA - YOUNGSTOWN, OHIO 
OFFICES 
















IN PRINCIPAL CITIES OF NORTH AND SOUTH AMERICA 
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LASTS FAR LONGER IN ANY SERVICE... 




















ASHCROFT DURAGAUGE wi Uweminfr 


Nylon is light, strong, highly resistant to frictional wear. It absorbs vibration 

and doesn’t corrode. It is dimensionally stable under high temperatures. That’s 

why the bearings and pinion gear in the Ashcroft Duragauge movement are made 

of nylon. Mated with stainless steel parts and incorporating the rotary gear prin- 

ciple used in the finest watches, the result is a pressure gauge that gives longer 

service, sustained high accuracy and greatly improved sensitivity of indication. 

The enduring dependability of precision-built Ashcroft Duragauges with Nylon 

Movement has been proved in the most “killing” services. Petroleum refineries, 

chemical plants and power stations know from experience that they outlast all 

others. So—if you want accurate pressure indication or recording to insure 

maximum safety, product quality, or cost control — install Ashcroft Duragauges. 

*Patented Your nearby Ashcroft Distributor will gladly help you select the proper 
Duragauges for your applications. 

eee Me | Centralize Your Purchasing. Take advantage of the simplified buying procedures, 

ee low inventory investment and fast delivery service made possible by the facilities of 

your local Industrial Supply Distributor. Remember, he stocks hundreds of top-quality 


items and is your most reliable source for data on all that's new in time and money- 
saving products and methods. 





A product of MANNING, MAXWELL & MOORE, INC. stratFoRD, CONNECTICUT 





MAKERS OF ‘ASHCROFT’ GAUGES + ‘HANCOCK’ VALVES + ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
eo ‘AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, 
A a aL , ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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Analytical Methods 





—— 


Method for Determination of 


Tetraethyllead in Gasoline 


W. S. LEVINE* 


A mFTHoD for the determination of 
tetraethyllead, which is rapid, and sim- 
ple enough for non-technical operators 
io follow and does not require the use 
of expensive equipment is contained 
herein. A method having these charac- 
teristics will be found useful in petro- 
leum laboratories and refineries where 
rapid analyses are required. 

The standard ASTM procedure, D 
526-48-T describes an accurate gravi- 
metric method for determining lead by 
precipitation as lead chromate after ex- 
tracting the lead from the gasoline with 
hydrochloric acid. These methods are 
accurate, but time-consuming. X-ray ab- 
sorption methods? are very rapid, but 
involve the use of expensive equip- 
ment that requires highly trained per- 
sonnel for its successful operation. 
Polarographic methods*:> have been de- 
veloped, which are rapid and give ac- 
curate results, but the commercial in- 
struments are expensive. 

An ideal method would be one in 
which the lead reacts in the gasoline 
phase with the development of a color 
whose intensity would be proportional 
to the quantity of lead present. To date, 
such colorimetric methods have not been 
successful. There seemed to be no rea- 
son, however, why the lead could not be 
determined colorimetrically using dithi- 
zone following its extraction from the 
gasoline. The method described repre- 
sents the application of the dithizone re- 
action with lead to the determination. 


Discussion 

. Extraction of the Lead from the 
Gasoline. This procedure is similar to 
that described in the ASTM method 
D 526-48-T except that the quantity of 
sample taken, the extraction apparatus, 
and the extraction time have been de- 
creased proportionally so as to use the 
smallest sample consistent with accurate 
sampling and to cut the extraction time 
to a minimum. Hence, it is not advisable 
to decrease the 5-min extraction time 
recommended or the lead extraction may 
be incomplete. An extraction time 
longer than 5 min does no harm. 

Keaction between Lead and Dithi- 
zone. Dithizone, which forms a deep 
green solution when dissolved in carbon 
tetrachloride or chloroform, forms 
highly colored chelated compounds with 
a number of metallic ions such as cop- 
per, zinc, lead, tin, nickel, silver, gold, 


*Socony-Vacuum Laboratories, technical 
Service department, Brooklyn, New York. 
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platinum, mercury, cadmium, thallium, 
and bismuth. At first glance, it is diffi- 
cult to see how a reagent as non-specific 
or non-selective as dithizone can have 
such great analytical value. It has been 
found, however, that two factors are 
mainly responsible for making the com- 
pound a highly selective analytical re- 
agent. 

(a) The pH of the aqueous phase con- 
taining the metallic ions has a profound 
effect upon the formation of the colored 
complex. Thus, copper, silver, gold, 
platinum, and mercury wiJl form dithi- 
zonates in acid solution while the other 
elements do not form a compound with 
dithizone in acid solution. Hence, these 
elements can be separated from the 
others by extracting them from a dilute 
acid solution—pH 2. The dithizonates 
are all soluble in carbon tetrachloride 
and hence are concentrated in the sol- 
vent phase. Again, bismuth can be sepa- 
rated from lead because at a pH of ap- 
proximately 3, bistauth will react with 
dithizone, but lead will not. 

(b) The addition of reagents that are 
«apable of forming complex ions with 
these elements also affect their reaction 
with dithizone. Dithizone can be made 
almost specific for zinc if the pH is ad- 
justed to about 8.5 and sodium diethyl- 
dithiocarbamate added. The complex 
compounds formed between the metal 
ions mentioned above and the sodium 
diethyldithiocarbamate are so stable 
that there are scarcely any simple ions 
remaining to react with the dithizone ex- 
cept in the case of zinc. Thus, by using 
sodium diethyldithiocarbamate to form 
complex compounds with the other 
metals, only zinc and a small amount of 
cadmium—if much is present—will be 
extracted by dithizone. In a similar man- 
ner and for the same reason, the pres- 
ence of potassium cyanide in the 
aqueous phase will prevent the dithizone 
extraction of all metals except lead, tin 
(stannous), bismuth, and thallium (thal- 
lous). This is the basis of the method 
used in this procedure to remove the 
lead from the acid extract obtained from 
the hydrochloric acid treatment of the 
gaso'ine. The optimum pH for extract- 
ing lead is about 9.3. The pH adjustment 
is not too critical except that it must not 
be too low as it will become impossible 
to completely extract the lead or require 
an excessive number of extractions. 

It may appear totally unnecessary to 
use potassium cyanide to form. com- 
plexes of ions other than lead when 
working on gasolines that ordinarily do 
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TABLE 1. Tetraethyl lead content of 
gasolines by three different methods. 





Series (A) 
TEL Content 

ASTM in mli/gal Proposed 

Polaro- Dithizone 

Sample No. D-526-48-T = graphic* Method 
789486 1.62 1.60 1.66 
789487 2.99 2.88 2.97 
789516 0.49 0.49 0.50 
789517 1.14 1.00 1.06 
791101-A 3.13 3.06 3.12 
791131 1.08 1.06 1.00 
794251 Nil Nil 0.02 

Series (B) 

813433 4.50 4.45 4.45 
813433 4.49 4.49 4.55 
812097 2.46 2.35 2.40 
812997 2.43 2.42 2.50 
812992 4.52 4.49 4.52 
812992 4.55 4.60 4.55 
812500 3.95 3.89 3.90 
812500 3.98 3.95 3.92 
812424 1.58 1.56 1.62 
819624 1.59 1.58 1.F0 
812147 0.75 0.76 0.80 
812147 0.80 0.81 0.75 
819128 0.17 0.16 0.10 
819128 0.17 0.16 0.12 
811771 2.00 1.99 2.14 
811771 1.97 1.96 2.15 
899391 3.94 3.96 4.10 
809391 3.97 3.97 4.08 
811837 1.24 1.23 1.28 
811837 1.26 1.24 1.30 
812958 1.04 1.04 1.09 
812958 1.07 1.03 1.10 
88711 0.55 0.52 0.48 
808711 0.56 0.53 0.4 








* Polarogravhic method in use at Socony-Vacuum ! 
ratories, technical service department. 


not contain any quantity of other metal 
lic constituents. When the potassium 
cyanide is not used, however, blanks are 
very high indicating that metallic ions 
are present either in the gasoline or the 
various reagents used. It is known that 
some gasolines contain a little iron and 
when samples are stored in metal cans, 
it is possible for traces of other metals 
to get into the gasoline. Therefore, to 
minimize possible interferences, potas 
sium cyanide has been used. 

If blanks are high when potassium 
cyanide is present, it means that some of 
the reagents contain lead or that the di 
thizone is not pure. The reagents can be 
purified by shaking them with smal! por 
tions of dithizone solution until the lat 
ter remains green in color. If the dithi 
zone is impure, it is best to discard it 
and make a new solution. The purity of 
the dithizone solution can be checked by 
shaking 5 ml with an equal volume of 
the ammoniacal potassium cyanide solu- 
tion. If the carbon tetrachloride layer 
is colorless or light brown, the dithizone 
solution is satisfactory. If it is dark 
brown or pink in color, the dithizone 
should be discarded. 

Precautions to be Observed. The only 
step that is at all critical in this pro 
cedure is the pH of the aqueous solu- 
tion from which the lead is extracted by 
the dithizone. It should be approxi 
mately 9.3, but if it is between 9.1 and 
9.5, satisfactory results will be obtained 
As noted previously, it is only when th 
pH is approximately 8.6 that serious 
difficulties are encountered in extracting 
the lead quantitatively. 

Due to the poisonous nature of the 
potassium cyanide, care must be exer- 
cised in using the reagent. A bureitte 
should be used to dispense the reagent 
to minimize contact with it and one must 
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refrain from touching the face when 
carrying out a determination. After the 
determination is completed, the used so- 
lutions should be poured into a large 
beaker containing some ferrous sulfate 
in excess. This will convert the danger- 
ous cyanide ions to the ferrocyanides 
which can be handled with considerably 
less danger. At the end of the day’s 
work, the contents of the beaker are 
poured in the sink and both beaker and 
sink thoroughly rinsed with water. 

Results Obtained. To determine the 
precision of the method and to compare 
it to that obtained by the ASTM gravi- 
metric method and the polarographic 
procedure in current use at the author’s 
laboratory, a large number of samples 
were run by all three methods and the 
values compared. The results are shown 
in Table 1. 

The colorimetric values in Series (A) 
were obtained by the writer, and those 
in Series (B) were obtained by a chem- 
ist who had never tried the method 
previously. Assuming that the average 
of the gravimetric values is correct, the 
average error of the colorimetric values 
in Series A and B is + 0.04 and + 0.06, 
respectively. The average error of the 
polarographic values is + 0.06 and + 
0.03, respectively. 

As the series (B) results represented 
a more thorough test of the method than 
the set in series (A), it is evident that 
the colorimetric method, although pre- 
cise enough for routine analysis, is not 
as precise as the polarographic method. 
The time required to get a result is about 
the same for both methods. 


Scope 
1. The method is intended for the de- 
termination of tetraethyllead in gasoline 
and other volatile distillates. Traces of 
metallic impurities usually found in 


FIG. 1. Bank of semi-micro extractors. 







gasolines do not interfere with the de- 
termination. The method is suitable for 
routine control purposes and results in 
a saving of time over the standard 
ASTM procedure. 


Theory 


2. (a) The method is based on hydro- 
chloric acid extraction of the lead from 
gasoline and the reaction between the 
extracted lead and dithizone in carbon 
tetrachloride to form a red solution of 
lead dithizonate. The determination is 
completed by measuring the light trans- 
mittance of this solution with a suitable 
colorimeter. 

(b) The reactions involved are: 


ee, 






the transmittance of the solution megs. 
ured with a colorimeter. The quantity of 
tetraethyllead is then read from a cal. 
bration curve. 


Apparatus 

4. (a) Separatory funnels—Squjp} 
type, 60 ml and 250 ml sizes. 

(b) pH meter (optional). 

(c) Semi-micro extraction apparaty; 
(Fig. 1). 

(d) Photoelectric colorimeter 9 
spectrophotometer. 

Note 1—A Hellige-Diller colorimete, 

with a No. 530 green filter was used 

in developing the procedure. Any 





Pb(C,H,) , + 2HCl1—> PbCl, + other products 





C,H, C,H, C,H, 
| | 
NH — NH NH —N N=N 
/ *. Mice 
PbCI, + 25 = C Pha, Pb C=S-+2Hq 
\ ZA 
N=N N=N N—NH 
| | 
C,H, C,H, C,H, 


Outline of Method 


3. The lead is extracted from the gaso- 
line with hydrochloric acid using a semi- 
micro extractor. The acid extract is 
made alkaline and buffered with a mix- 


_ ture of potassium cyanide and ammon- 


ium tartrate to a pH of about 9.3. The 
lead is extracted with an excess of a car- 
bon tetrachloride solution of dithizone. 
The excess dithizone is then removed by 
extraction with an ammoniacal solution 
of potassium cyanide. The red colored 
lead dithizonate is diluted to a definite 
volume with carbon tetrachloride and 


FIG. 2. Calibration curve for TEL in gasoline. 
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photoelectric colorimeter utilizing a 

green filter whose maximum trans 

mittance is around 530 my may be 

used. If a spectrophotometer is avail. 

able set the wavelength at 530 mp. 

(e) Automatic pressure filling burets 
—50 ml and 250 ml sizes. 





Reagents 
5. (a) Carbon tetrachloride (lead 
free). 
(b) Standard lead chloride solution. 
Transfer 0.6711 g of cp lead chloride 
(PbC1,) into a 500-ml volumetric flask, 
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In addition to its research work the Universal laboratory 

provides correlated services which contribute substantially to the 
% ‘ - * 7 

successful operation of the refiner’s processing equipment. 


Extremely important is the evaluation of crudes of all types from 
fields all over the world. Thus the composition of a particular 
crude oil can be determined, problems of treating gasoline 
solved, performance of gas concentration equipment checked, 
and finished products examined. 


Equally important is the analysis of engine fuels through the use 
of special equipment both in the laboratory and road test cars. 
Such examinations not only determine the operating 
characteristics of a specific engine fuel but also serve as a guide 
to constant improvement in product manufacture. 


These collateral services are valuable to every refiner and 
especially to the company that does not find it feasible to handle 
such work within its own organization. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A. 
Laboratories: RIVERSIDE, ILLINOIS 


loners 


Universal Service Protects Your 
through laboratory research . . . pilot plant studies . . . design and 
engineering . .. construction supervision . . . licensee instruction . . . 
post on-stream service . . . collateral services. 














dissolve in 400 ml of hot water, cool and 
dilute to the mark and mix. Transfer 1 
ml of this solution to a 100-ml flask, 
dilute to the mark and mix. Each milli- 
liter of this solution contains 10 micro- 
grams of lead. 

(c) Potassium cyanide solution — 5 
per cent. Weight of 50.0 g of the cp sul- 
fide-free reagent on a torsion balance. 
Dissolve it in water and diluteto one liter. 

Note 2—Great care must be exercised 
in preparing solutions containing 
potassium cyanide because of its poi- 
sonous nature. As soon as solutions 
containing the reagent are prepared, 
wash the hands thoroughly with soap 
and water. 

(d) Lead-free distilled water. Distill 
the ordinary distilled water in pyrex 
equipment and store the water in pyrex 
containers. A little potassium perman- 
ganate is added to the water in the still 
prior to distillation to destroy any or- 
ganic matter present. 

(e) Potassium cyanide — ammonium 
tartrate buffer. Mix 200 ml of 5 per cent 
potassium cyanide solution (Section 
5(c)), 600 ml of lead-free distilled 
water and 70 ml of concentrated am- 
monium hydroxide in a 2-liter beaker. 
Measure the pH of the solution with a 
pH meter and add solid cp tartaric acid 
to the mixture several grams at a time 
until the pH of the solution is reduced 
to 9.3. (Note 3). Dilute the solution to a 
liter and transfer it to a 2-liter separa- 
tory funnel. Add 5 ml of the dithizone 
solution (Section 5(g)), shake for 30 
sec, allow the phases to separate, and 
discard the solvent phase after noting its 
color. Repeat this extraction until the 
extract is no longer reddish in color. 
Pour the solution into a large, thor- 
oughly washed bottle to which is at- 
tached a 50-ml automatic buret. 

Note 3—If a pH meter is not available, 
the pH of the solution may be ad- 
justed by adding a few drops of thy- 
mol blue indicator and solid tartaric 
acid until the solution just acquires a 
greenish color. Then add sufficient am- 
monium hydroxide (1:1) until the 
color just changes to blue. Unless the 
light is good, it is rather difficult to 
make proper adjustment. Care should 
be taken not to reduce the pH much 
below 8.5 at which the greenish color 
of the thymol blue appears since in 
acid solution poisonous HCN gas may 
be generated. 

(f) Potassium cyanide — ammonium 
hydroxide strip solution. Mix 10 ml of 
5 per cent potassium cyanide solution 
(Section 5(c)) and 5 ml of concen- 
trated ammonium hydroxide and dilute 
to one liter. Pour the solution into a 
thoroughly cleaned bottle, such as is 
commonly used for the sale of acids, to 
which is attached a 250-ml automatic 
dispensing buret. 

(g) Dithizone solution—0.01 per cent. 
Weigh 0.10 g of diphenylthiocarbazone 
(dithizone) and transfer it to a 100-ml 
beaker. Break up all lumps with a glass 
rod and add 50 ml of lead-free carbon 
tetrachloride. Stir vigorously for about 
5 min to dissolve the reagent. Transfer 
the solution to a 250-ml separatory fun- 
nel, add 25 ml of carbon tetrachloride 
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to the beaker to dissolve any remaining 
reagent, and pour this into the same 
separatory funnel. Add 50 ml of a 
1:100 aqueous solution of ammonium 
hydroxide (Section 5(k) ), shake well 
for two minutes, and allow the layers 
to separate. Transfer the carbon tetra- 
chloride to another separatory funnel 
and treat with another 50-ml portion 
of the dilute ammonium hydroxide 
solution, Combine the two ammoniacal 
extracts and discard the reddish car- 
bon tetrachloride. Wash the aqueous 
solution with four 25-ml portions 
of carbon tetrachloride discarding 
each after shaking the mixture for one 
minute and allowing the phases to sepa- 
rate. Acidify the solution with 2.0 ml of 
concentrated hydrochloric acid and ex- 
tract the purified dithizone with 25-ml 
portions of carbon tetrachloride until 
the aqueous layer is colorless. Discard 
the aqueous layer and dilute the carbon 
tetrachloride extracts to a liter with ad- 
ditional solvent. Protect the solution 
with 100 ml of a 10 per cent solution of 
hydroxylamine hydrochloride (5j) and 
keep the solution in a cool, dark place 
when not in use. 

(h) Ammonium hydroxide—concen- 
trated cp. Use a fresh bottle. If reagent 
on hand is old, distill the ammonia be- 
fore use. 

(i) Hydrochloric acid—concentrated 
cp. 
(j) Hydroxylamine hydrochloric solu- 
tion—10 per cent. Weigh 10 g of the 
reagent, dissolve it in lead-free water 
and dilute to 100 ml. 

(k) Ammonium hydroxide solution 
(1:100). Dilute 1 ml of concentrated 
ammonium hydroxide to 100 ml with 
lead-free distilled water as needed. 


Preparation of the Calibration 
Curve 


6. (a) Extract an unleaded gasoline 
in accordance with the instructions given 
in the procedure described in Section 
7 (a). Dilute the extract plus the wash- 
ings to 100 ml in a volumetric flask and 
transfer 1 ml of the solution to a separa- 
tory funnel. Add 1 ml of the standard 
and carry the solution through the 
recommended procedure (Section 7b). 
Repeat this step using 2, 3, 4, and 5-ml 
portions of the standard solution, and 
zlso with a solution containing no lead 
that serves as a blank. Make these de- 
terminations in triplicate. On cartesian 
coordinate paper plot the average of the 
absorbance values at each concentration 
against the lead content expressed in 
milliliters of tetraethyllead per gallon. A 
typical curve obtained by connecting 
these points is shown in Fig. 2. 

Note 4—Under the conditions of this 

determination, one milliliter of stand- 

ard lead solution is equivalent to 0.716 

ml of TEL per gallon of gasoline. 

(b) Check the curve from time to time 
by running a standard as described 
herein. 

Note 5—Although it is impossible to 

indicate all the reasons that may lead 

to deviations of the calibration curve, 
the following general points should be 
checked: 

1. Operating technique. 


Analytical Methods 


2. Instrumental difficulties: 
(a) Excessive darkening of the 
light source. j 

(b) Changed response 


of th 
photoelectric cell. ' 


Procedure 


7. (a) Extraction of lead from the’ 
gasoline. Place 5 ml of sample in the 
extractor and add 5 ml of concentrated 
hydrochloric acid. Apply heat and reflyy” 
the mixture for 5 minutes. Turn off the’ 
heat and allow the solution to cool. Dray | 
off the acid layer into a 100-ml voly-d 
metric flask. Add 5 ml of lead-free dig. 7 
tilled water to the extractor, reflux for 3” 
min, allow the solution to cool slightly 
and again draw the lower layer into the 
same volumetric flask. Repeat this wash.” 
ing of the gasoline. : 

(b) Extraction of the lead with dithi. | 
zone. Cool the hydrochloric acid extract ” 
to room temperature, dilute to 100 ml 
with lead-free water and mix. Pipet 1 ml 
of this solution into a 60-ml separatory © 
funnel. Add 5 ml of the potassium | 
cyanide-ammonium tartrate solution and © 
shake for a few seconds (Note 6). 4 

Note 6—Automatic burets are used to _ 

dispense the cyanide solutions to mini. 

mize contact with them. ; 
Add 5 ml of dithizone solution, shake for’ 
30 sec, allow the layers to separate and | 
transfer the carbon tetrachloride layer” 
to another separatory funnel. Repeat® 
this extraction until the carbon tetra-— 
chloride remains green in color. Usually | 
three extractions are sufficient for sam- 4 
ples containing up to 4.0 ml of tetra-_ 
ethyllead per gallon. 

(c) Color development and absorb. — 
ance measurement. Shake the combined — 
carbon tetrachloride extracts with 20 ml © 
of the potassium cyanide-ammonium hy- 7 
droxide mixture for about 60 sec. Per.’ 
mit the phases to separate and after ” 
about 3 min run the lower layer into a | 
clean 25-ml volumetric flask. Invert the | 
separatory funnel and swirl the liquid 
around a few times to wash down any 
remaining carbon tetrachloride droplets © 
that may have adhered to the sides and © 
add the carbon tetrachloride to the flask. 7 


Discard the aqueous layer and dilute the @ 


red solution in the flask to the mark with 7 
carbon tetrachloride. Shake for 15 sec 
and filter the solution through a clean, 7 
dry 12.5 cm qualitative filter paper. Col- 
lect the filtrate in a 50-ml Erlenmeyer 
flask. Place the green filter in position 
or if a spectrophotometer is used, set the ~ 
wavelength dial to 530 my. Adjust the 
colorimeter to 100 per cent transmit- 


tance (zero absorbance) using the blank & 


iu the absorption cell as the reference 
liquid. 

Rinse a matching cell with a small 
portion of the solution being tested and 
then partially fill the cell with the solu- 
tion. Take out the cell containing the © 
blank and insert that containing the 
solution in the colorimeter and read its — 
absorbance on the instrument scale. 

Note 7—When a determination .is 

completed, pour the solutions that 

contain cyanide into a larger beaker 
containing some ferrous sulfate solu- 
tion. The ferrous sulfate reacts with 
the cyanide to form relatively harm- 
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HYDROCARBON 


Planned 
Processing 
for Profit 


"California’”’ 


POLYMERIZATION 


When your refinery operations suggest upgrading 
your propylene and butylenes, Hydrocarbon 
Research offers the “California” catalytic poly- 
merization process to produce high value poly- 
mer gasolines, codimer and high purity cumene. 
The process is simple, highly efficient, and— 
unique. 


Low Catalyst Cost: Low cost, easily available, 
phosphoric acid, supported as a liquid film on 
quartz particles that stay in place during the 
catalyst regeneration. 


High “On-Stream” Time: Regeneration is a sim- 
ple “valve twisting,” water-wash operation. 


Low Maintenance Cost: The operator makes the 
catalyst change; no catalyst “mining” crews are 
required. 

High Product Quality: Polymerization by surface 
reaction prevents over-polymerization caused by 
absorption. 


HYDROCARBON “KNOW-HOW” is based cn the 
design of eleven units—several in successful cper- 
ation—others under construction—ranging in ca- 
pacity from 230 BPD up to the world’s largest 
4650 BPD. Hydrocarbon alone can give you 
complete service including licensing, designing 
and erection. Talk to Hydrocarbon about your 
needs now. 


HYDROCARBON RESEARCH, INC. 
115 Broadway, New York 6, N. Y. 


Cable: Hydrocol 


TRENTON, NEW JERSEY—Hydrocarbon Research, Inc., Development Laboratory, P. O. Box 1419. 


PARIS, FRANCE —Hydrocarbon Engineering, S.a.r.L. 44, Avenue des Champs-Elysées, Cable 


Hydro 


DUESSELDORF, GERMANY—Hydrocarbon Mineraloel, G.m.b.H., 15-17 Fuerstenwall. Cable: Hydromin 
RIO DE JANEIRO, BRAZIL—General Heitor Pedroso, Rua da Quintanda, 20, Sala 801. Cable: Bispetro 
NEW DELHI, INDIA—A. R. Palit & Company, Sujan Singh Park, Post Box 671, Cable: Palitar 
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Analytical Methods 





less ferrocyanides. At the end of the 

day’s work, empty the beaker into the 

sink and flush with water for about 

5 min. 

(d) Blank. Carry a blank through the 
entire procedure using an unleaded 
gasoline. If none is available, use 5 ml 
of lead-free distilled water. The blank 
must be given the same number of ex- 
tractions as the sample. 


Calculation 


8. To illustrate how the tetraethyllead 
content is calculated from the calibra- 
tion curve, the following example is 
given. Assume the absorbance reading of 
the sample in the cell is 51.0. From the 
calibration curve, a reading of 51.0 cor- 
responds to 2.60 ml of tetraethyllead per 
gallon of gasoline. 





Precision 
9. Results should not differ from the 


mean by more than the following 

amounts: 

Milliliters of tetraethyl- 

lead per gallon of gasoline Repeatability 
3.0 ml and less 0.02 
More than 3.0 ml 0.04. 
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TRANS 522" 


GLITSCH “Truss-Type” Bubble Trays can be 
utilized for any process requirement with respect 
to tray size, layout and type of flow, shape and 
type of downcomer, weirs, wells, risers, bubble y) [Ys 
caps—and, more recently, integrated vessel units. Y 
Fritz W. Glitsch & Sons, Inc. will mechanically 
engineer, and fabricate a GLITSCH “Truss-Type” 
Bubble Tray to your individual process require- 
ments from light weight corrosion resistant 





3’ 6” single flow GLITSCH Truss- 
Type bubble tray. Material: 10- 
gauge carbon steel. This customer 
preferred rectangular caps and 






To obtain more information on products advertised see page E-55 


‘sth Ub 
om 
Crt: 
Alls 
“7 
Uitse 


“Ufiney 

Gtit: 
. eat 
Git: 
A Uls 
ca / 


13° 6” two pass GLITSCH [Ys 
Truss-Type bubble tray, shop 4 2S. 


assembled prior to shipment. A Cy 
Material: light weight Monel. 4 


meee <¥Ee est 
mn 


Note both center and side 


downcomers, also “‘streamlined”’ ‘sth b 
or depressed top bubble caps. | 
VA . 
Ltsch 


y bit. 
MALU AAT A Ly e/g 6 4 
TZ W. GLITSCH & SONS, Inc. 4! 
BOX 6227 @ DALLAS 2 
New York 
ouston 


Chicago 
Cleveland 
los Angeles : 


RS e TOWER INTERNALS 


tsch 





Brazilian Refinery 
Expansion Sought 


Finance Minister of Brazil, Horaciy 
Lafer, on recommendation of the Ng. 
tional Petroleum Council, has suggested 
doubling the capacity of the Cubatao ojj 
refinery. Expansion, he announced 
would allow the refinery to process 30. 
000 bbl of oil daily. Cost of the work 
was estimated at $6,000,000. A new re. 
finery built elsewhere, he added would 
cost $36,000,000 and take three years 
to build, whereas the Cubatao expan. 
sion could be done in two years. 


Lubricants Reports Revised 


Two important developments with re. 
spect to lubricants have been announced 
by the Society of Automotive Engineers, 

Revised copy for SAE General In. 
formation Report on Crankcase (ji 
Types has been prepared, based on the 
new American Petroleum Institute Serv. 
ice Classification System. 

These revisions will appear in_ the 
1953 edition of the SAE Handbook. 
They were developed by the SAE Fuels 
and Lubricants Technical Committee. 

The committee has re-elected M. D. 
Gjerde, Standard Oil Company, chair. 
man. Victor G. Raviolo, Ford Motor 
Company, will serve as vice chairman. 
Other members of the executive com: 
mittee are Walter G. Ainsley, Sinclair 
Refining; John M. Campbell, General 
Motors Research Division; A. Ludlow 
Clayden, Sun Oil; Carl W. Georgi, 
Quaker State Refining, and R. P. Lewis, 
Spicer Manufacturing Division, Dana 
Corporation. 


Phillips Gets Tax 
Write Off on Plant 
The Office of Defense Mobilization 


reported plant expansion projects cost- 
ing more than $25,000,000 have been 
certified for federal tax assistance since 
Korea. A new list of 233 approvals was 
announced by ODM, among them: Phil- 
lips Petroleum Company, Bartlesville, 
Oklahoma, for natural gasoline recovery 
facilities, $2,259,000 at 65 per cent and 
$2,000,000 at 40 per cent. 





Standard of Texas Plans 
Williston Basin Refinery 


Standard Oil Co. of Texas plans 
a new refinery for the Williston 
Basin area, on a tract of 900 acres, 
said to have been acquired for the 
purpose. Original plan was to build 
a 15,000 bbl per day capacity 
plant, and to expand it later to 
double that size. More recent plans 
indicate that the refinery will be 
built to 30,000 bbl capacity in the 
first instance. 

Construction will be started in 
May, 1953, it is understood, and 
the plant will be completed in No- 
vember, 1954. The entire series of 
regular products will be made re- 
ports say, but with no asphalt or 
road oils included. 
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W. P. Gage 


Ammonia, Urea from New 
Petrochemical Plant 


Production of ammonia and of urea 
from natural gas and atmospheric ni- 
trogen will be in full blast sometime in 
1954, from the Grace Chemical Com- 
pany’s new plant now under design. 
according to announcement by William 
P. Gage. president and director of the 
new firm. This company is a_wholly- 
owned subsidiary of W. R. Grace and 
Company. Unit will be built on a site 
already acquired near Memphis, Ten- 
nessee, and its construction will be 
under the direction of Foster Wheeler 
Corporation. 

The new company will employ four 
outstanding processes for the four main 
steps in these syntheses. Nitrogen and 
oxygen will be concentrated by the use 
of a process developed by Air Products, 
Inc., as two of the major intermediates. 
Synthesis gas, a mixture of hydrogen and 
carbon monoxide (with some carbon 
dioxide as impurity) will be made by 
the Texaco partial oxidation process. In 
this process natural gas and concen- 
trated oxygen are combined at 300 psig 
and above 2000 F to produce hydrogen, 
carbon monoxide, and dioxide. Monox- 
ide is converted to dioxide, which is 
removed quantitatively by absorption in 
monoethanolamine solution. Following 
this the slightly impure hydrogen is 
washed by liquid nitrogen countercur- 
rently in a tower to remove traces of 
argon end the other rare atmospheric 
gases, monoxide, etc., by condensation 
at the temperature of liquid nitrogen, 
minus 320-6 F. 

The Casale ammonia system varies 
from the Standard American ammonia 
process largely in the fact that it em- 
ploys an ejector to recirculate all un- 
converted gases instead of handling 
them via compressors. This synthesis is 
carried out at 8000-12,000 psig, at which 
pressure the ammonia can be condensed 
at ordinary cooling water temperatures 
and does not require refrigeration for 
which some of the product ammonia is 
employed in the more conventional pro- 
cess. The use of a highly purified 
synthesis gas is expected to give both 
low by-product yield and long catalyst 
life. 

In this plant the ammonia design ca- 
pacity is 250 tons per operating day. 
Some of the ammonia so produced will 
be employed as intermediate in the urea 
synthesis. The carbon dioxide removed 


from the ammonia synthesis gas, or ob- 
tainable from any other source, may 
come from the ethanolamine stripper, 
is compressed to eliminate traces of sul- 
fur and of oxygen. This stream and one 
of ammonia are preheated and sent to 
a “high pressure” autoclave in which 
also is found a stream of recycle am- 
monium carbamate-oil in slurry form, 
where the fresh charge streams are com- 
bined to form ammonium carbamate 
quantitatively, and where the decom- 
position of this carbamate to urea goes 
essentially to equilibrium, as this step 
does not go quantitatively to urea. 

Released to a stripper the remaining 
unconverted carbamate is decomposed 
into its component ammonia and carbon 
dioxide that is recycled. From the tower 
bottom the water-urea-oil mixture is sent 
to a decanter or settler, where the urea- 
in-water solution settles out at bottom. 
This solution is purified of metal content 
and is crystallized to yield two grades, 
“feed” grade and technical grade. A 
portion of the solution is evaporated 
and ‘prilled’ to produce fertilizer grade 
urea. 

The oil layer goes to Pechiney’s “salt 
oil reactors” and absorbs the recycle 
ammonia and carbon dioxide which com- 
bine to re-form crystalline ammonium 
carbamate, recycled to make more urea 
in the autoclave. 

Head of the new company is William 
P. Gage, until early this year vice presi- 
dent in charge of manufacturing for 
Shell Chemical Corporation, since 1921. 
Other well-known men who are direc- 
tors of the company are Bradley Dewey, 
head of Dewey and Almy Chemical Com- 
pany, remembered as the wartime U. S. 
Rubber director; E. R. Gilliland, chemi- 
cal engineering professor at M. I. T. and 
active in wartime synthetic rubber cir- 
cles; Robert T. Haslam, formerly vice 
president of Standard Oil Company 
(New Jersey), and now president of 
U. S. Pipe Line Company, and Charles 
E. Wilson, formerly General Electric 
Company and executive committee 
chairman of W. R. Grace Company, par- 
ent company to the new chemical 
concern. Manager of the new plant is 
John Carriere, formerly engineering 
and construction manager for the Han- 
ford Works of the Atomic Energy 
Commission, with Harold S. King as 
controller. C. J. Bown has been made 
sales development manager and E. E. 
Winne was named assistant vice presi- 
dent in charge of the development de- 
partment. 

The new plant is expected to go on 
stream some time during the summer 
of 1954. 


Process License Granted 


The American Development Corpora- 
tion, New York, has recently licensed 
its process for the electrolytic regenera- 
tion of spent alkaline solutions to the 
Leonard Refineries, Inc., for installation 
at its Alma, Michigan, refinery. 

The process will regenerate the caus- 
tic soda employed in treating catalytic 
cracked gasoline and other hydrocar- 
bons at Leonard’s plant. 
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Kellogg Expands Department 
To Handle Petrochemicals 

The increasing interest on the part 
of oil refiners in petrochemicals and 
the expansion of the chemical process 
industries, was reflected by the an 
nouncement of The M. W. Kellogg Con 
pany, that it had established a special 
division devoted exclusively to the 
process design of plants for the petro 
chemical and chemical fields. 

In addition to the establishment o! 
this new division within its process de 
partment, Kellogg, will further increas 
its activities in the petrochemical and 
chemical fields by additional emphasis 
in its research and development depart 
ment and by continuing to acquire right: 
for new chemical processes which sup 
plement designs already developed b 
the company. Charles C. King. who has 
been associated with Kellogg’s process 
department for 14 years. is in charge of 
the new division. 


West Texas Oil Analyses 
Report By Bureau of Mines 


Properties of crude oils produced in 
West Texas fields vary widely, according 
to a report released by the Bureau ot 
Mines, Department of the Interior 

Analyses of 100 crude oils from 7] 
fields in West Texas are presented in 
the report. The analyses represent fields 
that produced approximately 250,000 
000 bbl of crude oil during 1952. Analy 
ses were made by the Bureau’s routin 
methods on samples collected durin 
the period of 1946 through 1951. 

Report was prepared by E. L. Garton 
analytical chemist, and C. M. Me 
Kinney, chemical engineer. at th: 
Bartlesville station. 


OU Fellowship Available 


Fellowships available in the school o! 
chemical engineering at the university 
of Oklahoma include: American 
Association, Black Sivalls and Bryson. 
Inc., Gulf Oil Corportion, Magnolia P: 
troleum Company, Maloney-Crawford 
Tank and Manufacturing Company, The 
Texas Company, and The Dow Chemica! 
Company. R. L. Huntington, Chairman 
of the School of Chemical Engineering. 
University of Oklahoma, Norman, Okla 
homa, will give further information on 
these fellowships. 


Gas 


Magnolia Builds TCR Unit 


Officials of Magnolia Petroleum Com- 
pany’s refinery at Beaumont, Texas 
announced awarding of the contract to 
build a multi-million dollar Thermofor 
catalytic reforming unit there. Construc 
tion will get under way with completion 
of final engineering, which is expected 
to require about three months. 

John W. Newton, Magnolia vice presi 
dent and manager of refining, said the 
building of the plant’s first TCR unit 
will be contracted to the Lummus com- 
pany of New York. Initial operation of 
the unit likely will take place during 
the first half of 1954. 
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Brea Chemical Installs 
Four Purification Units 


Four purification units, two for ni- 
trogen and two for hydrogen, have been 
sold to C. F. Braun Company for in- 
stallation in the plant of Brea Chemical 
Company, on the Pacific Coast, accord- 
ing to advices received. These units were 
built by Air Products, Inc. at Allentown, 
Pennsylvania. The units will be part of 
the plant Brea is building some 30 miles 
east of Los Angeles, alongside the new 
research laboratories of Union Oil Com- 
pany, Brea’s parent company, which is 
Union Oil’s first venture into petro- 
chemicals. The plant will have a capac- 
ity to 235 tons of ammonia per day, 
which will be used as fertilizer in Brea’s 
southwestern U. S. marketing area. 
Units will be delivered some time in the 
fall of 1953. 


Oil Products Terminal Set 


Phillips Petroleum Company has an- 
nounced its wholly-owned subsidiary, 
Petroleum Terminal Company, will 
build an oil products terminal at Hill- 
yard, Washington, slated for operation 
about October 1. Phillips said the pro- 
ject will be adjacent to the terminus of 
the Salt Lake Pipe Line Company’s 
extension from Pasco to Spokane. 


Ammonia Plant Enlarged 


The Mississippi Chemical Corpora- 
tion, Yazoo City, Mississippi, is increas- 
ing the capacity of its ammonia plant 
from 120 to 180 tons per day. The new 
construction will entail an investment 
in excess of $2,000,000. Work on the 
project is expected to be completed late 
in 1953. Girdler Corporation, Louisville, 
Kentucky, is the prime contractor. 


Shell Process Gives Atlas 
Good Benzene Recovery 


Efficient production and purity of 
benzene have been obtained by Atlas 
Processing Company, Shreveport, Lou- 
isiana, according to the first operations 
report on its aromatics recovery plant 
that went on stream late last year. 

The plant was the first utilizing Shell 
Development Company’s patented ex- 
tractive distillation process to be built 
and put into operation in this country 
since the end of World War II. 

Process has demonstrated the over- 
all benzene recovery of more than 98 
per cent. Extractive distillation and sol- 
vent stripping sections have shown 
exceptional efficiency of benzene recov- 
eries as high as 99.9 per cent. Plant has 
a charge capacity of 15,000 bbl a day. 


LPG Storage Wells Drilled 
Beneath Sun Oil Refinery 


Sun Oil Company has drilled three 
wells and is washing out cavities in a 
salt formation several thousand feet be- 
neath its refinery now under construction 
at Sarnia, Ontario, Canada, to provide 
underground storage for liquefied pe- 
troleum gas. 

Butane, propane, and other LPG 
products manufactured at the refinery 
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will be pumped underground and with- 
drawn as need arises. Huge salt beds 
underlie the refinery site. Drilling into 
these beds, Sun is washing out sufficient 
salt to form three large cavities at depths 
ranging from two to three thousand feet 
below the surface. 

Each cavity will be large enough to 
store more than 2,000,000 gal of prod- 
uct under pressure. Initial investment 
cost of storing liquefied petroleum gas 
in impervious salt formations is esti- 
mated at only 10 to 20 per cent of the 
cost of steel tanks built to handle an 
equivalent pressure. Maintenance costs 
are -also lower and the safety factor 
higher. 

Cavities are washed out by injection 
of plain fresh water. They may be emp- 
tied as desired by injection of saturated 
brine without increasing size of the cav- 
ity. Natural temperature in the cavities 
is between 80 and 85 F and injection 
and removal of the product can be ac- 
complished without cooling. 


AIOC Throughput Up 


United Kingdom refineries of Anglo- 
Iranian Oil Company, Ltd. processed 
over 11,000,000 more barrels of oil dur- 
ing 1952 than in 1951, the company has 
announced. 

Provisional throughput totals for 1952 
and 1951 were given by the oil company 
as follows: 





Barrels 
1952 1951 

Llandarcy 

(Wales) 32,543,100 28,083,150 
Grangemouth 

(Scotland) 18,168,750 11,566,800 
Pumpherston 

(Scotland)... 1,216,350 1,139,850 

Total 51,928,200 40,789,800 


Lead Seen Adequate 


Future supplies of metallic lead will 
be adequate for all essential needs, Jos- 
eph A. Costello, vice president of Ethyl 
Corporation, declared in an address 
before the Lead Industries Association. 

“There is a sufficient potential pro- 
ductive capacity to meet any reasonable 
increase in the demand for lead,” he 
declared. “We believe that this potential 
not only exists, but we are confident 
that adequate supplies will be forth- 
coming in the future to meet all essential 
needs.” 


B of M Reports Oil-Shale Retort 
Yields Premium Products 


High yields of better products now 
are being obtained from oil shale by 
new retorting process developed at the 
Petroleum and Oil-Shale Experiment 
Station of the Bureau of Mines in Lara- 
mie, Wyo., J. H. East, Jr., Bureau re- 
gional directory announced. Prelimi- 
nary test operations in a 1-ton-a-day pilot 
plant employing this high-temperature 


“entrained-solids” process have disclosed 


that it offers certain definite advantages. 
Essentially, the pilot plant consists 
of a gas-fired furnace containing hair- 
pin-shaped alioy-steel retort tubes 3-14 
in. in diameter, a spent-shale recovery 
system, a liquid-recovery system, and a 
gas-sampling system, East said. 


















































































New Cat Cracker Unit Made 


Announcement was made of a ney 
low cost fluid catalytic cracking unj 
by Standard Oil Development Company 
affiliate of Standard Oil (New Jersey), 
First of these new units, known as the 
“Model IV”, with a capacity of 10,0 
bbl per day, was recently placed jy 
operation by Imperial Oil Ltd., at it, 
Edmonton, Alberta refinery. 

Quoting low costs, ease of operation, 
and operational stability as the main 
reasons for the unit’s acceptance, De. 
velopment engineers stated that the new 
unit at Edmonton had exceeded expec. 
tations in all respects. 

Model IV unit stands less than 100 ft 
high, and has the same capacity as 
earlier models standing 140 ft and 
higher. 


New Scholarship Plan 
Initiated By Kellogg 

An industrial scholarship plan, by 
which salaried employees will have the 
opportunity of obtaining full tuition 
grants for undergraduate and graduate 
study while maintaining their regular 
base pay, was announced by The M. YW. 
Kellogg Company. 

Warren L. Smith, president of Kel- 
logg, said that the Morris W. Kellogg 
annual scholarships, named for the 
founder of the company who died in 
1952, consist of one grant for the pur- 
suance of a master’s degree and two for 
a bachelor’s degree each year. 


Argentinian Refinery 
Nears Completion Date 


Work has reached the 75 per cent 
completion point on a 28,300 bbl per day 
catalytic refinery in the Argentine, for 
Yacimientos Petroliferos Fiscales at Eva 
Peron (formerly La Plata) and will be 
called the Presidente Peron refinery. 

Constructed by YPF under the super- 
vision of Kellogg Pan American Cor- 
poration, the refinery will include a 
Fluid catalytic cracking unit, alkylation 
and one of the world’s largest delayed 
coking units. In addition, there will be 
two crude units, one of 21,000 bbl per 
day capacity and the other charging 
7300 bbl per day. Other major process- 
ing equipment being erected comprises 
thermal cracking, straight-run gasoline 
fractionation, vacuum distillation, and 
catalytic polymerization. M. W. Kellogg 
is designing the plant. 


Refinery Houses New Group 


One hundred and ten employees have 
moved in the huge Torrance California, 
refinery of the General Petroleum Cor- 
poration. 

They are employees of the manufac- 
turing department who recently moved 
into the refinery’s new two-story, 32,500 
sq ft Administration Building. 

The new building is at the 190th 
Street entrance to the refinery, one- 
quarter mile west of Crenshaw Boule- 
vard. Most of the new Torrancites have 
previously been stationed at General 
Petroleum’s Vernon plant. 
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1. NO STUFFING BOX — Magnabond magnetic clutch elimi- ka 
nates leaks, lubricants and friction. (; 
2. TEMPERATURE COMPENSATION — Continuous high accu- 00 
racy despite wide ambient temperature swings. 
3. STAINLESS STEEL ELEMENTS — Direct measurement of sour G 
crudes, continuous freedom from mercury holdup and Fi 
inaccuracy due to rust or corrosion. 
4. DEPENDABLE OVER-RANGE SEALS — The free float of the 5) 
can be supplied with recording charts Magnabond provides pressure tight seal against upper 
that permit flow integration on continu- and lower O-rings for positive prevention of loss of mer- th 
ous pressure—differential, pressure-inte- cury on over-range. p 
grating mechanisms. These and other new and improved features are available for L 
your use in the new F & P Magnabond mercury manometer. t 
Write now for complete technical information. A 
“Trade mark of Fischer & Porter Co. 
$ 
t! 
u 
u 
FISCHER & PORTER CO | 
‘ ® i 
355c¢ County Line Road, Hatboro, Penn. @ 217 
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API Standard Samples Out 


Compounds listed below are newly 
yailable as American Petroleum In- 
gitute Standard samples as of April 1, 

3. 

. list of the 212 compounds now 
yailable may be obtained on request 
to the address given below. 

Orders for samples should be ad- 
dressed to: Carnegie Institute of 
Technology. Attention of Frederick D. 
Rossini, API Research Laboratory, Pitts- 
burgh 13, Pennsylvania, and should be 
accompanied with full payment in 
advance. 

Each order should give the following 
information for each compound wanted: 
Name of compound, number of the sam- 
ple, size of unit, number of units, price 
per unit, total cost. 



























Compound 
Standard Amount Volume Price 
sample For- . per —s per 
number* mula Name impurityt unitt unit 
mole ml 
percent (liq) $ 
1027-58 C7His 2,4-dimethyl- 0.14+0.04 5 50.00 
2-pentane 
1028-58 CsHie 2,3-dimethyl- 0.29+0.09 5 50.00 
2-hexene 





* The designation “‘-5S” following the sample number in- - 
Ylicates a sample of 5 ml sealed “‘in vacuum” in a special 
Pyrex glass ampoule with internal “break off’ tip. 

j The purity has been evaluated from measurements of 
freezing points in accordance with the method and 
procedure of the American Petroleum Institute Re- 
search Project 6, as described in J. Research Natl. 
Bur. Standards 35, 355 (1945), and Anal. Chem. 20, 
410 (1948), unless otherwise noted. 

t Tolerance approximately +10 per cent. 








Effective July 1, 1953, the 20 API 
Standard samples of hydrocarbons bear- 
ing the sample numbers 1001 to 1020, 
are advanced in price from $35 per unit 
to $50 per unit. Orders postmarked 
June 30, 1953, or earlier, will be pro- 
cessed at the lower price of $35 per 
unit. 





Caltex Plans India Refinery 


California Texas Oil Company, Ltd.. 
announced plans for a refinery in India 
to meet increasing requirements there 
for Caltex petroleum products. 

Construction is expected to begin in 
1955, the plant to be situated in Visha- 
kapatnam, on the East coast of India. 
Capacity, as now planned, will be 10.- 
000 bbl per calendar day. 


Gasoline Plant Announced 
For Williston Basin Area 


Amerada Petroleum Corporation and 
Signal Oil and Gas Company announced 
a contract had been entered into for 
the construction of a natural gasoline 
plant by Signal in the vicinity of Beaver 
Lodge and Tioga, North Dakota (Willis- 
ton Basin) to process gas produced by 
Amerada with crude oil in that area. 

Under the terms of the agreement. 
Signal will operate the plant and have 
the responsibility of marketing the prod- 
ucts extracted from the gas . . . natural 
gasoline and liquefied petroleum prod- 
ucts .. . returning the residual dry gas 
to Amerada suitable for domestic and 
industrial use. 

It is estimated that initial daily out- 
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put will approximate 150,000 gal of | 


natural gasoline and liquefied petroleum 
products and 40 tons of sulfur and 
shipments are expected to begin com- 
pletion of the plant not later than the 
fall of 1954. 

J. F. Pritchard and Company, Kansas 
City, Missouri, has been awarded con- 
tract for engineering, design, and 
construction of its new natural gasoline 
plant at Tioga, North Dakota. 


Shell Chemical Expands 
Epichlorohydrin Production 


An ample supply of epichlorohydrin 
for both the present and future needs 
of the nation is assured by a new epich- 
lorohydrin plant which Shell Chemical 
Corporation has just brought on stream 
in Houston, Texas. Raw material for 
epichlorohydrin is allyl chloride of 
which Shell Chemical is the major pro- 
ducer. The allyl chloride is made from 
propylene obtained from oil refinery op- 
erations and plays a major role in 
Shell’s over-all glycerine production at 
Houston. 


Ethyl Completes First 
Year at Houston Plant 


At the end of its first year of opera- 
tion, Ethyl Corporation’s new Houston 
manufacturing center is supplying 
“Ethyl” antiknock compound for one 
out of every four gallons of gasoline 
containing the company’s fuel additive, 
John H. Schaefer, manufacturing vice 
president, has reported. 

Most of the “Ethyl” fluid manufac- 
tured by the plant has been delivered 
to refiners in the southwestern states, 
Schaefer said. All told, 57 refiners in 
the area received tank car shipments 
during the year. Some shipments trav- 
eled over 1000 miles, as far as Tacuba, 
just outside Mexico City, where the 
largest refinery of Petroleos Mexicanos 
is situated. 


Plans Announced for 
British Columbia Refinery 


Refinery Operators, Ltd., has an- 
nounced plans for a $6,000,000 refinery 
with a 5000-bbl-a-day capacity near 
Kamloops. British Columbia. Constru- 
tion is to begin in July. New refinery 
will be situated on land parallel to 
Trans Mountain Oil Pipe Line Com- 
pany’s pipe line, and the company has 
contracted for a supply of crude oil car- 





TO REPAIR PIPE LEAKS = 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 
ee ss 













SKINNER-SEAL PIPE LINE “CLAMP for 
long splits and bad corrosion leaks. 
In stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A, 


















ried by Trans Mountain. Refinery will | 


employ about 150 men. 


Houdry Net Income 
Below That of 1951 


Houdry Process Corporation’s annual 
report for 1952 shows a gross operating 
income of $16,457,730 as compared with 
$10,629.627 for 1951. Operating costs, 
however, also increased—from $8,797,- 
337 in 1951 to $14,619,232 in 1952. Con- 


solidated 1952 income after taxes was 


listed as $333,609. 

In addition to domestic licensing ac- 
tivities, the report reveals Houdry’s ex- 
pansion into foreign markets. 
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100 C.C. 


CENTRIFUGE 


You can maintain your required speed 
for the full period of the test with much 
less effort. Curtin centrifuges, proven 
world-wide, are heavy duty, rigidly con- 
structed, and extremely simple in de- 
sign. Illustrated bulletin, giving full de- 
tails, available upon request. 








W:H:C N<Co. 


| HOUSTON .... NEW ORLEANS. 
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SASKATCHEWAN 
Ee a 





Fluid Cat Cracker of the 
Kanotex Refining Company 
of Arkansas City, Kansas. 
Designed for 4600 barrels - 
per stream day with a coke 
burning capacity of 5100 
pounds per hour. The vac- 
uum unit charges Kansas 
reduced crude at the rate 
of 5750 barrels per stream 
N day. 


Fluid Cat Cracker for 
El Dorado Refining Com- -- 
pany of El Dorado, Kan- 
sas. Designed for 4300 
barrels per stream day ; 
with a coke burning ca- 
pacity of 5100 pounds 
per hour. Construction 
also included gas concen- 
tration unit and revamp 
of 1224 barrel day 
U.O.P. nonselective Poly- 
merization unit. 





CONSTRUCTION 
PROJECTS 
At the right is the legend to 
the various types of con- 
struction jobs by TRECO in 


the various states. 


a eC ek 
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tes OIL SHOW 
“— 


—- 


TULSA MAY 14-23 


Booth 50, Scientific and 
Technical Building 


Fluid Cat Cracker for Farmers Union Cen 
tral Exchange, Laurel, Montana, of 5,000 
barrels per day at 70% conversion. 2 stage 
gas concentration units; solid phosphoric 
acid Polymerization unit, Tank car and 
truck loading facilities for LPG. 


Last year was the greatest construction year 
in the refining industry. This year promises 
to be even greater. Thinking operators know 
they can’t win in quantity or quality produc 
tion with out-moded plants. That's why 
TRECO receives contracts for a number of 
new plants each year, putting the owner in 
a more competitive position. 


REFINERY ENGINEERING Company has 
proven to the industry that it builds a quality 
refinery, producing top-quality products; 
“on stream” with new records for speed of 
construction. From an economic study of 
your needs to operating costs, yields and 
profits, through design and construction, 
TRECO has the knowledge, experience and 
manpower to complete the most complicated 
construction and installation in the shortest 
possible time. 


Call on TRECO for a conference while your 
project is still in the planning stage. Exec 
utives of our organization are as near as 
your telephone. 


TRECO has been licensed to design, enginee: 
and construct Catalytic Reforming Units 


Write for a free copy of our new brochure 
showing many of the refineries we have con- 
structed. A copy will be mailed you promptly 
upon request on your company letterhead. 


any 


HOUSTON, TEXAS TULSA, OKLAHOMA —_—TORONTO, CANADA 
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>» John E. Barry has been added to the 
staff of the Witco Chemical Company 
Laboratory in Amarillo, Texas. For- 
merly with U. S. Industrial Chemicals 
Company, Barry will be engaged in re- 
search as an ink chemist. 


> Roland V. Rodman, president of 
Anderson-Prichard Oil Corporation, has 
been named president of the Western 
Petroleum Refiners Association. New 
vice presidents are Harry J. Kennedy, 
Houston, vice president of Continental 
Oil Company, and Reid Brazell, Alma, 
Michigan, president of Leonard Re- 
fineries, Inc. 

Rodman succeeds R. L. Tollett, Big 
Spring, president of the Cosden Refin- 
ing Corporation. 


> Dr. Richard L. Sawyer has been pro- 
moted to supervisor, fuels development 
research department at The Texas Com- 
pany's Beacon, New York, laboratories. 
He has been with Texaco since 1938 and 
before his recent promotion he was an 
assistant to the assistant director of re- 
search. 

Dr. Sawyer received a BS degree in 
chemical engineering and a master’s de- 
gree in chemistry from George Wash- 
ington University, and was awarded a 
PhD degree in organic chemistry by 
Cornell University in 1938. He is a 
member of American Chemical Society. 





A. T. Knight 


» Alan T. Knight has been elected to 
the newly created position of executive 
vice president of Catalytic Construction 
Company. 

Knight had been a vice president of 
the company since its organization in 
March, 1946, specializing in labor rela- 
tions as they apply to the construction 
field. 

Before joining Catalytic, Knight was 
associated with Sun Oil Company for 
19 years. Beginning with Sun as a sur- 
veyor, he later was assigned to engi- 
neering projects. As the company’s ex- 
pansion program broadened, Knight 
was named manager of construction. 
When he transferred to Catalytic he was 
manager of construction and mainte- 
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nance of the Sun refinery at Marcus 
Hook, Pennsylvania. 

Knight was graduated from Drexel 
Institute of Technology. 


>» Ernest A. Remesch recently joined 
Foote Mineral Company as superin- 
tendent of the new lithium processing 
plant at Sunbright, Virginia. 

A graduate chemist from Ohio State, 
Remesch joined E. I. du Pont de Ne- 
mours in 1934 in the Grasselli Division. 
During the next 16 years, he held in- 
dustrial engineering, chemical engineer- 
ing and production supervisory posi- 
tions in several du Pont plants through- 
out the country. Before joining Foote, 
he was plant engineer and, more re- 
cently, assistant plant manager of the 
Melson Fertilizer Company, George- 
town, Delaware. 


> Henry J. Grance has been appointed 
chief product engineer, gasoline section, 
of the product development and prod- 
uct engineering department, Gulf Oil 
Corporation. Grance received a Bachelor 
of Science degree in petroleum engi- 
neering from the University of Pitts- 
burgh in 1943. He joined Gulf in 1946 
as an engineer in the aviation section of 
the Gulf Research and Development 
Company, and subsequently transferred 
to the engineering staff of the automo- 
tive division of that company. 

At the time of his most recent ap- 
pointment, he was serving as assistant 
section head of the automotive fuels sec- 
tion, division of automotive engineering, 
at the research laboratories. 


» Dr. K. E. Marple has been appointed 
manager of the Denver, Colorado, 
laboratory of Shell Development Com- 
pany’s agricultural research division. 
it was announced by T. W. Evans. vice 
president and director of research. 

Marple has been with the company 
since receiving his doctorate in chemis- 
try at Iowa State College in 1935. 
Formerly an acting department head at 
the Emeryville (California) research 
center, he has been at Denver on tempo- 
rary assignment for Shell since May, 
1952. 


> Dr. Gustav Egloff, director of re- 
search of Universal Oil Products Com- 
pany, has been elected an honorary 
member of the Association Francaise 
des Techniciens du _ Petrole, Paris. 
France. 


» O. Norman Duncan, assistant refinery 
superintendent for General Petroleum 
Corporation’s Torrance refinery, retired 
recently after nearly 34 years in re- 
finery operations. 

Duncan was first employed in June, 
1919, as a fireman at General’s Vernon 
refinery. He has been headquartered at 
the Torrance refinery since 1941. 































































» G. S. Baumgartner, engincer of the 
lube treating department at Union Qj 
Company’s refinery at Oleum, Califo. 
nia, will succeed Homer Ambrosier, ag 
superintendent of the Maltha refiner, 
Ambrosier will retire June | after 4 
years of service with the company, 
B. L. Johnston has been appointed 
assistant superintendent at Maltha x. 
finery near Bakersfield, California, 


>» Chris F. Neely has been appointed 
staff engineer of the Liquefied Petro. 
leum Gas Association. He will devote 
his time to the organization’s technica] 
and safety activities and will make his 
headquarters at its executive offices, 
Chicago, Illinois. 

Neely entered Massachusetts Inst. 
tute of Technology in 1944 with a 
scholarship resulting from an honorable 
mention he won in a Westinghouse Elec. 
tric Corporation “science talent search.” 
He was graduated in 1948. He subse. 
quently received a master of science de. 
gree at Tulsa University, where he 
majored in refinery engineering. 


> Frank W. Bowen has been named 
superintendent of Sun Oil Company’: 
refinery now under construction at 
Sarnia, Ontario, Canada. Bowen, for- 
merly chief chemical engineer at Sun’s 
Toledo, Ohio, refinery, will supervise 
plant operations under the direction of 
Gordon R. Henderson whose appoint- 
ment as manager of the new refinery 
was recently announced. 

Bowen joined Sun Oil Company at its 
Marcus Hook, Pennsylvania, refinery 
after completing graduate work at Cor 
nell University. He received his bachelor 
of chemistry degree there in 1938 and 
a chemical engineering degree the fol- 
lowing year. 


> Frank M. Allen of Oklahoma City has 
been named district superintendent in 
charge of the new Cities Service gaso- 
line plant near Blackwell, Oklahoma. 
On Allen’s staff at the plant will be Guy 
W. Duren of Wichita, Kansas, who will 
supervise operations, and F. P. Dyer 
of Hutchinson, Kansas. who will super- 
vise maintenance. 

The new plant is designed to recover 
approximately 200.000 gal liquid hy- 
drocarbons daily. 

Allen is a long-time Cities Service 
employee, having joined the company 
in 1929. He served in various capacities 
at Oklahoma City gasoline and chemical 
plants until 1947, when he was named 
district superintendent of Oklahoma 
City district operations. He will con- 
tinue to supervise operation of the com- 
pany’s Oklahoma City gasoline and 
chemical plants. 

He comes to Blackwell after serving 
as construction superintendent at the 
new Hutchinson LPG storage terminal. 
where 4,000,000 gal of underground 
storage capacity is being developed. 

Duren joined the company in 1948 as 
a trainee in the company’s junior en- 
gineer school. He has worked at the 
company’s Burrton, Arkansas City, and 
Wichita, Kansas, gasoline plants in the 
capacity of engineer. 
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. Dyer lowering pipe with ratchets, the use of 
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Modern ditching machine cuts a 
smooth ditch rapidly. 


Making a smooth bend. 


the clearing gang goes into action with 
bulldozers, dynamite, axe, and saw. Of 
this group of equipment, the newcomer, 
although it has been in use for several 
years, is the portable saw for felling 
trees. Pipe stringing is from trailer-type 
trucks with loading and unloading by 
means of sideboom tractors or winch- 
equipped cranes. Wheel-type ditching 
machines cut the trench smoothly and 
rapidly. 
Welding 

Welding of pipe joints is now entirely 
by the so-called “stovepipe” method 
with internal line-up clamps used in all 
instances. Submerged-arc welding came 
into existence a few years ago and is 
used when it is desirable to “double- 
joint” pipe in a central yard before mov- 
ing it to the right-of-way. When joints 
of pipe are short, say 30 ft in length, 
this contributes to speed of construction 
in the field. 

Another development is radiographic 
inspection of welds, used in conjunction 
with visual inspection. General practice 
is to inspect by radiograph all welds in 
a river crossing, but to “spot check” on 
the rest of the main line. Radiographic 
inspection also is employed to test the 
quality of welds before welders are em- 
ployed. 


Coating 


Customarily, coal-tar enamel is ap- 
plied hot to the pipe and wrapped both 
with glass fiber and asbestos felt.. The 
coating and wrapping machines are so 
equipped that the two wrappers are ap- 
plied simultaneously. Dope kettles are 
thermostatically controlled to maintain 
the enamel at proper temperature auto- 
matically, and are also provided with 


mixers to assure the product being of 
uniform consistency throughout. 

Greater use is being made of oq, 
crete-type coatings in river Crossings, 
marshy areas, swamps, and open wate, 
to give added weight to pipe as well x 
protection. When considerable weight 
desired, but an excessively thick coating 
is inadvisable, barium sulphate is mixe 
with the concrete instead of sand and/, 
gravel. Concrete-type coatings are no 
universally used on river crossing pipe 
however, as there are those who prefe; 
multiple-coatings of enamel and wrap. 
per, plus river clamps to provide 
weight. On one pipe line system recent 
constructed several river crossings were 
made by leveling the bottom of the rock 
ditch with concrete and filling with cop. 
crete after the pipe was in place. 

After the pipe is checked with a holj. 
day detector, or “Jeeped” as the more 
common phrase has it, and lowered into 
the ditch, backfilling is with bulldozers 
or tractors equipped with boom and 
dragline. 

Numerous supplementary activities 
attend the construction of a pipe line. 
Bending pipe to fit the contour of the 
terrain is one of these. All bends are 
now made smooth by special machines 
designed for that purpose, and the hot 
bends and wrinkle bends of yesteryear 
are no more. In keeping with the trend 
to the use of larger diameter pipe in 
both gas and crude oil systems, bend- 
ing machines are now available that will 
handle pipe as large as 36 in. 


The Rock Problem 


In rocky areas a real problem is pre- 
sented in the matter of damage to coat- 
ing and wrapper. Rock shields made of 
asbestos sometimes are wired around the 
pipe. Sometimes the ditch is padded with 
backfill free of hard objects, and the 
coating and wrapper protected during 
backfilling by a shield made of a half- 
section of pipe placed over the line pipe. 
After 10 or 12 in. of backfill has gone 
into the ditch the shield is pulled ahead 
and the remainder backfilled. 

On a recent construction job in a 
rocky area, attempts were made to crush 
the fill sufficiently that it could be used 
without damage to coating and wrap- 
per. The rock crushing apparatus, how- 
ever, did not have sufficient capacity to 
keep pace with the rest of the construc: 
tion operations and the idea was aban- 
doned, at least temporarily. 

Still another problem is encountered 
in the type of terrain discussed above. 
Rock must be blasted to make ditch. 
When solid rock is found continuously 
for miles upon miles progress could be 
slowed down considerably unless the 
rock gang has a means of maintaining 
pace with other operations. Wagon-drills 
for making shot holes provide this 
means. As an example, one contractor 
recently employed as many as 16 wagon- 
drills on a job in West Texas. 


Station Operations 
The trend in station design and op- 
eration has been progressively to in- 
creased use of automatic controls. The 
range is from semi-automatic stations 
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Many multiple small-diameter lines are being replaced by 
single large-diameter lines. Here an old line is being taken up. 


having minimum attendance to fully 
automatic, remotely-operated stations. 
Attended stations are operated almost 
entirely by push-button control, which 
applies to starting and stopping of 
pumping units and to other functions. 
In addition, automatic controls serve to 
protect a station in event of irregulari- 
ties by shutting it down completely or 
warning of the irregularities. Similar 
controls close down a station and shut 
off the pumping stream in event of fire. 
A number of fully automatic stations 
have been installed on products pipe 
line systems. Crude oil and gas compres- 
sor stations have so far employed only 
semi-automatic operation. 

Gas compressor stations have under- 
gone numerous developments. In addi- 
tion to the reciprocating compressor 
unit for pumping gas, the centrifugal 
compressor is now in general use. Gas 
turbines for driving centrifugal com- 
pressors are beyond the experimental 
stage. One gas transmission company a 
few years ago installed steam turbines 
at several stations to drive centrifugal 
compressors and recent data indicate 
the units have proved successful. 

Work done in the field of fully auto- 
matic stations is of great interest, par- 
ticularly those installations that are con- 
trolled by the pipe line stream and de- 
termine for themselves when they should 
or should not operate. Of equal interest 
are the stations that are controlled from 
a remote point by microwave. Most of 
the so-called fully automatic stations 
have some kind of attendance; however. 
this attendance is principally for the 
purpose of maintenance and good house- 
keeping and not as a matter of oper- 
ating necessity. 


Operating Practices 


Under the general heading of oper- 
ating practices, developments have been 
many and varied. Recent years have 
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seen a widespread acceptance of micro- 
wave for communication purposes, as 
well as for certain automatic opera- 
tions, as already noted. Microwave is 
used extensively in dispatching and for 
transmission of messages. Its use also 
includes mobile units installed in éom- 
pany automobiles, which makes it pos- 
sible for operating personnel to contact 
or be contacted by their headquarters at 
all times. 

Wire line communications have been 
broadened by development of carrier 
systems, which make it possible to op- 
erate from 8 to 16 telegraph channels 
and 4 to 12 voice chanels over one pair 
of wires. 

Many pipe line companies also have 
adopted teletype service for handling 


This shield is placed over line pipe while backfilling to protect coating and wra 








Radiographic inspection of welds 
is now in common use. 















































































messages between headquarters 

sion offices, terminals, etc. Some em 
teletype exclusively for dispat 
Teletype has two salient recomme! 
tions: (1) it provides a written record 
and (2) the receiving operators ca 
gage in other work while messag: 
being received. 


Underground Storage 


Although the practices of storing 
ural gas in depleted fields goes 
many years, not until within the last { 
years has it been so universally ad 
This, of course, is traceable to th 
that consumption of natural g: 
reached heretofore unknown pro 
tions, necessitating some means « 
ing peak winter demands. Unde: 
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storage in fields relatively near the area 
of consumption, with which to supple- 
ment the regular transmitted stream. 
has been the answer. 


Products Systems 


Rapid growth of products pipe lines 
has been an incentive to activity in this 
phase of the pipe line industry. Some of 
these activities already have been men- 
tioned. Because of the many refined 
products dispatched through a system. 
the search has been continuous for the 
best means of identifying batch heads. 
Conventional gravitometers correlate 
the gravity of the passing stream and 
this equipment has been used generally. 
A recently developed instrument is said 
to differentiate between two liquids hav- 
ing the same gravity but different com- 
positions. It does so by measuring the 
dielectric constant of the liquids. An- 
other satisfactory method of determin- 
ing the batch head is the use of radio- 
active isotopes as tracers in the product 
stream. 

The nature of the fluid carried in a 
products pipe line makes contamination 
due to internal ‘corrosion a highly im- 
portant consideration. Such corrosion is 
avoided to as great extent as possible by 
dehydration and the use of inhibitors. 
Additionally, much work has been done 
in developing filtering equipment. A 
magnetic type filter is in use by several 
companies for removal of iron oxides. 
Another is a mechanical type filter’ that 
has self-cleaning features. 


Electronic Gaging 
Crude oil pipe line systems are in- 
stalling more and more electronic gag- 
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Often pipe is double-jointed in a central yard as a means of speeding construction in the field. 


ing” equipment, making it possible to 
read on a meter in the gager’s office the 
liquid level of one or more tanks at a 
remote location. Safety and a saving in 
time are two important results. 

Tank mixers also are a “not too an- 
cient” development. This equipment has 
been installed in tanks at some of the 





older tank farms and is being incorpo- 
rated in many of the more recently con- 
structed tanks. The mixers agitate the 
crude oil and thus eliminate accumula- 
tion of bottom sediment. 

Obviously, in limited space it is im- 
possible to touch upon all developments 
in an industry so extensive as that of 


Coating and wrapping with modern equipment. 
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36 ACRES of Line ipe Production 


Can we assist you? 









Line pipe construction is big business and nage available. Let us book your requirements 
pip s 1 

Master Tank and Welding has the facilities and Call, wire, or write us your specifications 
experienced personnel to manufacture Hi-Test Our sizes range from 20” through 30” in sec 


API 5LX Expanded Line Pipe. Limited ton- tions 30’ to 3114’ long. 


Master Tank and Welding invites you on a conducted 
tour through their plant any time you are in Dallas. 


Line Pipe Division 
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pipelining, or go very deeply into those 
topics that are discussed. This Progress 
Number of The Petroleum Engineer 
contains many articles that tell of new 
things being done. Additionally, a list 
of reference articles is appended for 
those who wish to explore in greater de- 
tail some of the matters discussed in 
this review. 


The Future 


Now, what of future trends in the pipe 
line industry? These are indicated by 
the developments and trends of the past. 
Greater refinements can be expected in 
the engineering and operating tech- 
niques already established. There will 
be even greater instrumentation, al- 
though instrumentation already has 
come a long way in recent years. Sta- 
tions constructed in the future will fea- 
ture increasing application of automatic 
controls, and perhaps even less manual 
attention than at present. Now that the 
industry of necessity has learned to con- 
serve steel, this trend will continue as a 
matter of economics even when steel 
becomes plentiful. This will be done by 
using thin walled pipe where practic- 
able and thicker walled pipe where 
necessary, conforming closely to the 
actual hydraulic pressures required. 

Still greater use of microwave com- 
munications and telemetering are ex- 
pected. 

The construction of large-diameter 
crude oil lines with fewer stations is a 
trend that seems certain to continue. 

Many companies have replaced mul- 
tiple small-diameter oil pipe line sys- 
tems with a single large-diameter line 





Control desk in a modern crude oil pumping station. 


and this policy is expected to continue 
because it is a sound economic practice. 
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Patre @ REFERENCE DATA: Write for Instrumentation Data Sheet No. 7.2-2. 
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General view of plant showing main buildings with scrubbers to the left. Jacket water and lubrication oil 
heat exchanger cooling towers can be seen behind the office and change house. 
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Compressor Plant Has Growing Pains 


Increasing capacity of the big Texas-Los Angeles gas line 
necessitated by growth of Southern California industry 


RICHARD SNEDDON* 


Gas, as it enters plant, is measured by a series of 16-in. orifice meters, S: ANDING just about three miles west 
then goes through these scrubbers to suction header. of Blythe in the Palo Verde Valley and 
six and a half miles west of the Colorado 
River in southeastern California is the 
Blythe compressor plant of the Southem 
California and Southern Counties Gas 
Companies, a most important adjunct of 
the big 30-in. line that brings much 
needed gas from the oil fields of Texas 
to the rapidly growing metropolitan 
area of Los Angeles. Including such in- 
cidentals as employee cottages, a fire 
protective system, and all the essentials 
of a modern compressor set-up, the 
plant occupies some 17 acres of a 40- 
acre tract, so that there is ample room 
for such further expansion as might be- 
come necessary. 

First gas was delivered through the 
line on October 30, 1947, and by Janu- 
ary of the following year, El Paso Nat- 
ural Gas Company, the party of the 
other end of the agreement, was sending 
through to Santa Fe Springs approxi- 
mately 175.000,000 cu ft a day in con- 
formity with the original commitment. 
That soon proved inadequate, howevet. 
and the stipulated set-up to 305,000. 
000 cu ft (14.9 psia pressure base) 
mostly through the installation of the 
Blythe plant, was quickly accomplished. 
In early 1949 the system was actually 
handling 305,000,000 cu ft a day. 


*Editor, Pacific Coast. 
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‘i team of Caterpillar D8 Tractors with MD8 
Pipe Layers is lowering in 26-inch gas line near Green- 
ville, Miss. On another stretch near here these husky 
machines, which are owned by H. C. Price Co. of Bartles- 
ville, Okla., crossed three-quarters of a mile of flooded 
rice field in only two hours. That was real speed, but it 
was made with full regard for the safety of the pipe- 
laying crew. 

Accuracy of control is vital in this work. The Cat* 
MD8 Pipe Layer has separate brakes and clutches on 
both boom and load line drums. Conveniently placed 
operating controls and a special, heavy-duty Caterpillar 
transmission mean precise placement of the pipe—and 
“built-in” safety for the men on the job. 


The Cat D8 Tractor and MD8 Pipe Layer are a 
mighty combination. They have the balanced weight 
and power, the surefootedness in sticky going, the 
muscles to stay on the job with a minimum of main- 
tenance. The long-wearing Diesel engine in the D8 
develops an honest 148 HP, on low-cost No. 2 furnace oil. 


Many spreads have standardized on Cate! 
equipment. They find, no matter where their jo! 
them, that they can count on fast service from 


Caterpillar Dealers. 


Ask your nearby dealer for an on-the-job den 
tion of Caterpillar track-type Tractors and Pipe |! 
that fit your requirements. 


Caterpillar Tractor Co., Peoria, Llinois. 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademarks—(R 





CATERPILLAR exhibit at fF 
INTERNATIONAL PETROLEUM EXPOSITION 













Even that, however, was insufficient 
to meet the mounting needs of the 
Southern California area, and additional 
equipment has been added and is still 
being added to loft the total capacity 
still higher. The compressor plant was 
actually placed in operation late in De- 
cember, 1948. In 1949, two 1760-hp com- 
pressors were added; in the following 
year another unit brought the effective 
throughput of the system up to 405,000,- 
000 cu ft. The engine and compressor 
cylinders of these units had the same 
bore and stroke as the original ones, but 
an increase in horsepower (from 1600 
to 1760) was achieved by increasing the 
compression ratio. 

Designs are at present being com- 
pleted for further increasing the capac- 
ity of the station to 555,000,000 cu ft a 
day. Two 1760-hp compressors are al- 
ready on order for this project and will 
bring the main engine horsepower up to 
20,000. Three units will be housed in a 
new compressor building, which can be 
expanded to provide such additional 
compressor space as may be required. A 
new gas cooling tower will be included, 
and three gas scrubbers and three 16-in. 
check orifice meters will be added, mak- 
ing a total of eight of each. 

This is by no means the end. Applica- 
tion has been submitted to FPC for per- 
mission to add facilities that will bring 
the capacity of Blythe to Santa Fe 
Springs and Puente line to 713,100,000 
cu ft a day (14.73 psia pressure base), 
which will require three more 1760-hp 
compressors, a two-cell extension to the 
gas cooling tower, three jacket water 
cooling units, an electric generator, two 
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Interior of compressor house, showing seven of the gas-engine driven compressors. 
Others have since been added and the contemplated capacity has been much increased. 





gas scrubbers, two 16-in. check orifice 
meters, and other miscellaneous equip- 
ment. This eventually will bring the 
main .horsepower of the station to 
25,280. 

The plant has two wells nearby that 
fully supply all water needs. There are 
three 2200-bbl water storage tanks, two 
for raw water and one for treated water. 
Scrubber oil, and new and used lubri- 
cating oils, are stored in four 6000-gal 
tanks in a walled enclosure. The intake 
meters and gas scrubbers are situated 
south of the main building, the gas as it 
comes into the plant being measured 
through a series of 16-in. orifice meters 
and then passing through gas scrubbers 
before going into the suction header. 
The scrubbers are 18 ft high and 60 in. 
in diameter and can handle 70,000,000 
cu ft a day each. 

In the main building are the large 
right angle, gas driven compressors, 
operating with a suction pressure of 480 
psig and a discharge pressure of 807 
psig. These had a rated horsepower of 
1600 with eight 17-in. stroke vertical 
power cylinders directly connected to 
four 914-in. by 17-in horizontal double- 
acting compressor cylinders. Both suc- 
tion and discharge sides are provided 
with pulsation dampeners, and exhaust 
is carried through heavily insulated pip- 
ing to silencers to kill vibration and 
noise insofar as possible. More recently, 
as already explained, added power and 
capacity have been given by stepping 
up the compression rates. 

Because of the location of the plant 
in dry desert country, it has been neces- 
sary to protect the compressor building 








interior from the intrusion of dust by 
the use of webbing around the doors. 
The windows do not open, so they pro- 
vided no problem, and all joints are 
sealed with mastic. Roof ventilators with 
dampers that can be closed in the event 
of a Santa Ana,* provide fresh air or 
exclude dusty air as the occasion de- 
mands. 

In the auxiliary building are the plant 
office, machine shop, a water softening 
system, auxiliary engines, a central re- 
frigeration system to air-condition em- 
ployee homes—there are nine 6-room 
units available for plant personnel— 
electric generators, cooling water 
pumps, and air compressors. The gen- 
erators each have an output potential of 
250 kw, and there are three of them 
driven by direct-connected 370-hp gas 
engines. They produce 440-v, 3-phase, 
60-cycle current to provide lighting for 
the plant and nearby homes, and to 
power the motors. 

There are two air compressors, one 
operating on gas and the other operated 
electrically, which provide starting aif 
for the main engines at 250 psi, instru- 
ment air at 150 psig, and general utility 
air at 100 psig. When the plant is started 
up, the gas fuel compressor is put into 
action. This pumps air at 250 psi, and is 
principally used for starting the en- 
gines on the motor generator sets, which, 
in turn, generate current for the pumps 
and the motor-driven compressor. The 
gas-engine-driven air compressor is used 
for starting, thereafter acts as a standby. 

Safety has been a paramount cot- 
sideration in the design and construc: 


*California for “dust storm.” 
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Compressors all exhaust through heavily insulated piping into horizontal silencers 
in order to keep plant noise down to the minimum. 


tion of the plant. The fire pump house 
is situated sufficiently far from the main 
buildings so that it would be operable 
with comfort in case one or both of the 
buildings should catch fire. The wells 
that supply the water are also far 
enough off to be outside the sphere of 
danger. There are two fire pumps each 
capable of discharging 500 gpm at 125 
psi. To assure adequate flexibility, one 
is motor driven, the other is gas-engine 
operated. The former is powered by a 
50-hp motor. 

The fire protection facilities include 
five separate plant shut-down stations. 
These are situated at strategic points 
about the yard, and when a fire or other 
emergency occurs, all that is necessary 
is to open a valve. This reduces the pres- 
sure in the shut-down header and closes 
two piston operated valves, one on the 
30-in. suction header, and one on the 
30-in. discharge header. In turn, this 
actuates another piston-operated valve 
that bleeds down all high pressure lines 
except the fuel supply to the three motor 
generator sets and the fire pump. When 
necessary, the entire plant can be shut 
down leaving only the fire protection 
system in operation. This is contrived by 
means of an auxiliary line from the 
Texas pipe line direct to the engine- 
driven fire pump, which permits the 
supply to the motor generator sets to be 
shut off without interfering with the op- 
eration of the gas engine fire pump. 

The choice of induced draft cooling 
was dictated by temperature and other 
prevailing atmospheric conditions. Ex- 
tremely humid, hot weather prevails in 
the vicinity of the station, and the cool- 
ing system thus had to be effective over 
a wide range of conditions and under 
unusual extremes. The system incorpo- 
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rates the use of two redwood towers 
with protective coatings on exposed 
wood surfaces. These towers function in 
a single stage with two-pass cooling 
coils. The two-cell unit has a capacity 
of 2400 gpm with water entering the 
tower at 97 F and leaving at 86 F—80 F 
wet bulb. The gas is cooled from 125 F 
to 95 F at 807 psi. 

For cooling jacket water there is a 4- 
cell cooling tower measuring 28 ft by 
100 ft and standing 47 ft high. This unit 
handles 5000 gpm at 105 F intake tem- 
perature and 85 F outgoing at 80 F wet 
bulb. A two-speed motor permits oper- 
ation of the fan in each cell in both 
towers at high or low speeds, depending 
on weather conditions. 

In the particularly arid area in which 
the station is situated it was necessary 
in the design of the plant to give para- 
mount consideration to the water prob- 
lem. Water was required not only for 
keeping the engines and other equip- 
ment temperatures down to harmless 
levels, but was also essential for air- 
conditioning the plant buildings and the 
employee residences. There was for- 
tunately a high water table in the vicin- 
ity, and two wells were drilled with 
marked success. One of these has a 
standing water level of 8 ft, and with 
both down to approximately 325 ft, an 
adequate and continued supply ‘seems 
to be assured. Two two-stage turbine 
pumps lift in excess of 425 gpm each. 

The water is too hard to be used in 
the equipment without treatment, and 
two fully automatic zeolite softeners, 
with a capacity of 265 gpm, have been 
installed. These are situated in the 
auxiliary building, and accessory to 
them are two hyperchlorinators, one of 
which treats the water before it reaches 


the softener, and the other after it leaves 
in order to minimize algae growth eithe1 
in softener bed or cooling towers. 

As it comes from the wells, water is 
received in two 2200-bbl raw wate 
tanks. Thence it is drawn directly fo: 
the fire system, for the lawn sprinkle: 
system, and for treatment in the soft 
ener. The flow from the well is 
matically controlled by a float swite! 
that actuates the well pumps when 
drops below a_ predetermined lev 
Treated water from the softener is re 
ceived in a third 2200-bbl tank, whic! 
is also equipped with a float device t 
control the influx at a safe level. 

Air-conditioning of employee 
dences was considered of majot 
portance, as will be easy to understand 
for anyone who has lived in desert coun 
try. Even before the other equipmen 
had been installed, therefore, a cent: 
chilled water system circulating wat 
at 38 F to the residences was already i1 
operation. These residences, incident 
ally, are very comfortable, each havin 
six nice sized rooms (three bedrooms 
and each being provided with a forced 
air heating system for the colder season 

Some of the construction posed tick 
lish problems for the engineers, but 
nothing that couldn’t be overcome. The 
big compressor engines had, for ex 
ample, to have pretty solid foundations 
which the fine, silty soil of the desert 
did not offer. Because of the high wate: 
table, therefore, the foundations wer 
poured in one slab 22 in. thick and 
heavily reinforced, over a carefully pre 
pared sub-layer of decomposed granit: 
that had first been well compacted t 
yield a stable base. 

The plant is approximately 230 miles 
from Los Angeles, and this made trans 
portation of the equipment a sizable 
chore. The compressor engines wer 
brought in on railroad gondolas and 
hauled to the station site some three and 
a half miles distant by low-bed traile: 
and house-moving dollies. This littl 
jaunt took three and a half days pei 
engine with engineers in attendance al! 
the way to see that nothing happened 
to their babies. 

Sand and rock had to be transported 
all the way from the San Gabriel wash 
to the site to compound the 2700 yards 
more or less, of concrete that wa 
poured on the job. Main lines were laid 
above ground to minimize the corrosion 
factor, and line welds as well as those on 
high pressure gas headers were all 
gamma-ray inspected before the plant 
was put in operation. 

The Blythe compressor plant 
interesting illustration of the bridging 
of oil and gas. Not too long ago, coal 
and producer gases provided most of 
the nation’s requirement, and natura! 
gas was a decided nuisance to the oil 
operators and of little interest to the gas 
companies. Now that is all changed and 
natural gas production and distribution 
is a major industry in itself. The in 
stallation of the Blythe plant is also a 
reminder of the phenominal growth of 
the Los Angeles area, for the compres 
sor horsepower increases in direct re 
lation to the industrial expansion of this 
southwestern metropolis. eke 
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HOT CAUSTIC DIP removes all cutting oil and grease. 
Pipe is then rinsed in clear, hot water and dried in warm- 
ing room. Throughout Hill, Hubbell process, pipe is kept 
at 80-90° to prevent moisture condensation. 








Bes mil 


ROTO GRIT BLAST removes all mill scale and rust, 
cleans pipe to bare, bright metal, provides a slight “tooth” 
to hold coatings in positive bond. Priming coat is applied 
immediately after Roto Grit Blast. 















SECRET of Hill, Hubbell superiority is applying enamel ELECTRONIC holiday detectors inspect every length of 
in multiple 4” coats instead of one thick coat—pipe pro- pipe before it leaves a Hill, Hubbell plant—further insur- 
tection insurance that pays off in the field. Then pipe is ance that coatings have dielectric strength to resist elec- 
tightly wrapped under even tension by special machines. trochemical corrosion underground. 


THREE HILL, HUBBELL PLANTS TO SERVE YOU: 


lll atl Oe Mlleleee =L 


GIRARD, OHIO LORAIN, OHIO HAMMOND, IND. 
~——, 


in the Youngstown 






Chicago Switching Zone 
(in transit privileges) 





Pioneer jn 


Switching Zone 
Hk, Aubbell Company Pipe Protection 
. for a 

Y Quarter Century 


Headquarters: 3091 Mayfield Road, Cleveland 18, Ohio 
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line-up and welding from barge. Pipe line is supported at specified 
intervals by pontoon barges and individual hoists to provide 
minimum flexure from stream bed to end of line above water. 


P 623.91 





View showing sag section welded in place as repair 
to ruptured pipe line. Approximately five weeks were 
required to uncover, lift, repair and tie-in each line. 


Methods Used to Repair Broken River Lines 


Texas Illinois Pipe Line Company had two lines of 


a three-line crossing of the Mississippi go out 


Omeinat construction of the Texas 
Illinois Natural Gas Pipeline Company 
project specified a multiple submerged 
crossing of the Mississippi River. The 
design provided for three 20-in. lines 
laid on 50-ft centers converging to a 
typical header installation. The line was 
laid with 15 ft minimum cover below the 
low point of the bed in the river, and was 
generally laid level between sag bends. 
Normal river stage at the crossing re- 
sulted in approximately 40 ft of water, 
and the width of the river was approxi- 
mately 3000 ft. The stream bed was com- 
posed of silty clays, fine and coarse 
sands, and small gravel. Maximum cur- 
rent conditions were experienced at ex- 
treme low or extreme high river stage. 
The construction period was repeatedly 
handicapped by adverse weather. which 
resulted in an average river stage of ap- 
proximately 12 ft above normal. 

The long sieges of rain and snow that 
frequently soak watersheds comprising 
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KEITH BENTZ 


the vast Missouri and Mississippi sys- 
tems are a potential hazard to construct- 
ing pipe line crossings and operating 
these crossings of the Mississippi River 
below the confluence of the Missouri 
River with the Mississippi. Warnings 
and forebodings of disaster rumble 
through these valleys each late spring or 
early summer period with unpredicted 
floods at any season when the upper river 
reaches are not ice locked. Anticipated 
and unexpected floods so influenced the 
construction of three 20-in. submerged 
lines by Texas Illinois at a crossing of 
the Mississippi River above Cape Gir- 
ardeau. Missouri, as to be considered 
one of the factors contributing to failure 
of two of the lines. 

Both of the lines that failed broke 


across the top quadrant of a transition 


ring on the river sidé of the sag bend 
used to adapt the 0.375-in. wall approach 


EXCLUSIVE 








The Author 


Keith Bentz is superintendent of pipe 
lines for Texas Illinois Natural Gas Pipe 
line Company 
Bentz joined 
Natural Gas 
Pipeline Com 
pany of Amer 
ica, affilate of 
Texas Illinois 
1938 following 
his graduatio 
from the Univer 

a Ai sity of Kansas 
: Ba His first job was 

' that of an eng 
neer in the pipe line department, and 
later did inspecting on the river cross 
ings. In 1942 he was made district 
superintendent for Texoma Production 
Company, and upon commencement of 
operations of Texas Illinois he became 
pipe line superintendent. In 1950 and 
1951, he was field superintendent of 
pipe line. construction. 


























































pipe to the carrier pipe of the multi- 
wrapped river channel section. Each 
break was about 300 ft inland from the 
water’s edge on the Illinois bank and 
occurred under approximately 55 ft of 
sand and water. Examination of the 
broken pipe after lifting to the surface 
revealed a rupture of approximately 30 
per cent of the circumference with wall 
section reduction, cupping, coning, and 
silky grain structure to establish tension 
and the cause of failure. 

The two lines failed during the last 
few days of January, 1951, shortly after 
the new Texas I]linois system was placed 
in service. The remaining single 20-in. 
line was supplemented by a temporary 
12-in. line, which was pulled across the 
river and placed in service within three 
weeks after the second failure occurred. 
This feat was no small undertaking with 
Parkhill Truck Company hauling the 
pipe from points in Louisiana and Ar- 
kansas. Midwestern Constructors, Inc., 
performed all pipe work and specially 
designed, newly improved pulling ma- 
chines from Missouri Valley Dredging 
Company easily pulled the 3000-ft string 
in place. The 12-in. line was laid on the 
river bottom with 42 lb net negative 
buoyancy per lineal foot. 

Consultation with numerous contrac- 
tors to repair the 20-in. lines was carried 
on simultaneously with the work of con- 
structing the 12-in. line. Initial repair 
work involved a plan developed to exca- 
vate to the point of rupture by the coffer- 
dam method supplemented by a series 
of well-point installations to reduce sub- 
surface water pressure against the cof- 
ferdam. It was believed that the repairs 
could be accomplished in the shortest 
possible time and before anticipated 
spring floods would arrive. The work 
was prosecuted on a 24-hr per day basis 
with good results until a sand boil 
(structural weakness in sub-surface soils 
which breaks out under pressure of sub- 
terranean water stream) occurred ad- 
jacent to the cofferdam. This natural 
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Surface crater resulting from line failure and escaping gas. 








Marine activities during extreme flood stage at time of 


repairs. Foreground is above high bank at crossing. 


hazard augmented by early spring floods 
forced the abandonment of this method. 

Marine operations were begun imme- 
diately with all work under contract to 
Missouri Valley Dredging Company. 
The lines were originally laid at 50-ft 
centers with failures experienced in the 
upstream and center lines. The upstream 
line was first excavated with particular 
emphasis on removal of bank fill in a 
fashion to prevent soil movement, which 
would endanger the downstream 20-in. 
line remaining in service. The early flood 
overtopped the high bank and the coffer- 
dam, making it necessary to remove the 
steel piling as a-marine operation. A 
barge-mounted, heavy duty crane rig was 
used to handle the extractor, which was 
attached to the submerged piling by 
cable slings pinned in place by under- 
water divers..One 20-in. and one 12-in. 
suction dredge were used to uncover the 
line. Depth recorder data and hand line 
soundings were obtained daily to plot 
profile and cross-section data to confirm 
progress and overburden conditions on 
the 20-in. line in service. 

Calculations based on simple beam 
formulae specified pickup points for the 
lifting operation to prevent overstressing 
the steel pipe. Automatic trip type slings 





Transfer of Facilities 


The Federal Power Commission has 
authorized the Manufacturers Light and 
Heat Company to acquire the natural 
gas facilities of an affiliate, Cumberland 
and Allegheny Gas Company. Both com- 
panies are subsidiaries of The Colum- 
bia Gas System, Inc. 

Cumberland's natural gas transmis- 
sion facilities include approximately 
269 miles of transmission lines in West 
Virginia, about 87 miles of lines in 
Maryland, and three compressor sta- 
tions, with total capacity of 2150 hp in 
West Virginia and Maryland. Acquisi- 
tion is a move toward corporate simpli- 
fication of operating companies in the 
Columbia system. 











were attached to the pipe over the wood 
matting by underwater divers and lifting 
was on precise increments by 15-ton 
hand winches centered on _ pontoon 
barges. All lifting operations were with- 
out incident after the line was uncoy- 
ered. The maximum lift was approxi- 
mately 55 ft, which required excavating 
about 650 ft of pipe from the point of 
failure. 

After lifting the broken end above the 
surface of the water, the line was cleared 
of water by gas pressure. A bare mini- 
mum of sediment was found in the 
broken pipe line. Nominal marine oper- 
ations for line-up, welding, coating, and 
lowering were performed to replace the 
damaged pipe. The final tie-in was a 
land operation above the over bend. Ap- 
proximately five weeks were required to 
uncover, lift, repair, and tie-in each line. 
Careful investigation by underwater 
divers assured proper excavation, con- 
firmed required trench bottom for re- 
laying, and confirmed proper placement 
when lowered. The backfill procedure 
after lowering was designed to accumu- 
late deposits in a fashion that would not 
endanger the pipe due to sudden soil 
movements resulting from depositing too 
much: backfill material at one spot. 

Repairs to submerged pipe lines in 
the larger coastal plains rivers, such as 
the lower Mississippi, is a tedious and 
time consuming operation. Work of this 
nature is highly specialized and the 
numerous hazards, including river traffic, 
are best minimized by placing this work 
in the hands of contractors properly 
equippéd and experienced to cope with 
all the problems that will be encount- 
ered. This failure and repair closely 
parallels the experience of other major 
pipe line companies whose lines cross 
the Mississippi River below St. Louis 
and permits the conclusion that sub- 
merged crossings of this river are sub- 
ject to unusual hazards and inevitable 
repairs will require a period of many 
weeks. zee 
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We Invite You to See These Latest Developments 
In Quicker, Safer Pipeline Repairs 
at the Tulsa Oil Show 
Booth 72-N 


IMPROVED WELD-+-ENDS 


We are exhibiting WELD+ENDS with several recent improvements. 
WELD-+-ENDS, as you know, is the joint that permits welding the pipe back 
together while pumping through it. We will have a Big-Inch (30”) size on 
display. 


NEW SMITH-+-CLAMP 


We are showing the SMITH+-CLAMP, the truly up-to-date pipeline repair 
clamp. Originally designed for underwater pipeline repairs, it is also doing 
a better job on land. Be sure to see its pilot-pin “sighting device” which locates 
the point of its Neoprene leak repair cone exactly over the leak. 


... AND A WELDING PLATE TO GO WITH IT 


A companion piece is the SMITH+CLAMP WELDING PLATE especially 
made for use with the SMITH-+-CLAMP. The WELDING PLATE is accu- 
rately formed to pipe radius and fits right over the SMITH+-CLAMP. It may 
be welded to the pipe without disturbing the clamp. For pipeline operators 
who specify welded steel patches for leak repairs. 


DON’T MISS THE NEWEST OF ALL! 


Showing for the first time at the Tulsa Oil Show will be our newest develop- 
ment — SILASTIC (Silicone Compound) LEAK REPAIR CONES for use 
with SMITH+CLAMP. This packing will withstand much higher tempera- 
tures than ordinary rubber or synthetic rubber packings. SMITH-+-CLAMP 
SILASTIC LEAK CONES will be very advantageous where welding is involved 
because of their superior resistance to welding heat. SMITH-+-CLAMP SILAS- 
TIC PACKING will also be valuable for repairs on process lines running up 
to 500°F. temperatures and higher in certain instances. 


PIPE LINE DEVELOPMENT COMPANY 


5700 Detroit Avenue Phone: MElrose 1-3390 


CLEVELAND 2, OHIO 
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Parts within Hours 
—from Local Warehouses 
or Factory to You 




























Check these points Take the case of this “hurry-up” call 


, ice 
Enterprise Diesel Serv! from Venezuela, for example— 
ae ffices strategically 
: ices, ° 

12 — warenouses silat On January 9th at 10:30 A. M. this cable was 

paar Po ynd-the-wor'd . handed to M. T. Prendergast, ENTERPRISE Manager of 

for fos ing and _— Service Parts in San Francisco: 
s not norma 


“URGENT AIR EXPRESS TWO FUEL TAPPET 
AND GUIDE ASSEMBLIES NO. 78153" 


It came from T. P. Jiminez, Manager, Fuerza Luz Tuy — 





















enc ine . 
emerg vision of OY nag oh experi- power company in Ocumare Del Tuy, Venezuela. Prompt 
Expert uP tantly available neers. handling saw this rush order airborne by early afternoon, 
service UNTERPRISE — . and delivered to the customer 44 hours and 15 minutes later! 
ence ‘ s to bUY 
it poy 


This is typical of the service you can expect from ENTERPRISE. 
We know what delivery delays can mean -—how costly it 

can be when engines are idle for need of a part. That’s why 
ENTERPRISE Parts Service is geared to the customer's 
requirements, and why we insist that furnishing prompt and 
efficient service is every bit as important as building the 
very finest Diesel engine. 


See Our Exhibit 


Write for new descriptive 
bulletins, or call your nearest Oil SHO 


Ent ise Diesel Sales Office 
nterprise Diese es Offi THESE ssay 14-23 


a> ° 
CETTE W ENTERPRISE ENGINE & MACHINERY CO. 
Oey 18th & Florida Streets, San Francisco 10, California 
ENTERPRISE 
== 








ae ae ee eee; A SUBSIDIARY OF GENERAL METALS CORPORATION 
Diesels 
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Boston - Chicago + San Diego - Ft. Worth 
Los Angeles - New Orleans - New York 
Seattle - St. Louis - Washington, D.C. 


DIESEL ENGINES + OIL BURNERS + PROCESS MACHINERY 
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Determination of Basic Orifice Flow 


JULIAN GARRETT 





Tus article deals with a simplified 
method for determining the basic ori- 
fice flow factor, F,, as applied to Formula 
(2) of “Gas Measurement Committee 
Report No. 2,” of the Natural Gas De- 
partment of the American Gas Associa- 
tion, for orifice diameters in between 
those for which values of F,, are stated 
in Tables 4 and 5. 

To determine F,, according to the 
method described in the report above 
mentioned involves the use of Formulas 
Nos. 16-22, and 25, which is extremely 
laborious. Probably the easiest way to 
compare this method with the simplified 

method used by the writer is by way of 
‘ example. 

Suppose we wish to determine F,,, 
where D, = 15.25, and D, = 8.875 for 


flange taps. 


AGA Method 
D, 
B == D_ et (16) 


1 
8.875 
= Teg = 0.58197 
p? = 0.33869; f° = 0.19711; 
pt = 0.11471 
0.007 


K, = 0.5993 + —— 


F ~ Pm = gt +04 (1.6—1)° 


D®, D 
[(097 + - e| ua 
) (0.5 — B)3/2 


0.034 
4 (5+ s) (B—0.7)5/2. . (17) 


1 





— (0.009 +5 
1 


0.007 0.076 


l 5 
0.11471 -++ 0.4 ( 16— us) 


0.5 5/2 
( 0.07 +3535) = 00197 | 


—(0.009 +4535) (0.5 — 0.58197) 3/2 


65 
‘Sinaia _— 5/2 
+( 15553 +3) (0.58197 — 0.7) 5/ 


Note: Solution of the above equation is much 
facilitated by the use of Bercher’s Tables, as 
repnahed in The Petroleum Engineer of June, 
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= 0.59976 +- 0.04399 +0+-0+0= 
0.64375 
see note re. equations (17) and (18). 
E=D, (830— 5000 B + 9000 








B?— 4200 B°+ 8B) . (20) 
Where: 
B= =r for flange taps 
1 
a a ee (21) 
530 
= 30051 ~ 135.72 


E = 8.875 (830 — 5000 X 0.58197 
+ 9000 < 0.33869 — 4200 x 
0.19711 + 135.72) 

= 8.875 (830 — 2909.85 + 3048.21 
— 827.86 + 135.72) 
= 8.875 & 276.22 
= 2451.5 
K. 
= 1+ 15E ° 
1,000,000 D, 
0.64375 


~ T4715 K 2451.5 
1,000,000 X 8.875 


(19) 








P. 683.3 


Factor by Indirect Interpolation 





0.64375 0.64375 

~ 14+36,773  —*+1.00414 
8.875,000 

= 0.64110 





Note: Above computation is simpler if Ber 
cher’s equation for Ko is used. (See previous 
reference to Bercher.) 


F, = 345.92 D2, K, 


= 345.92 X 8.8752 & 0.64110 
= 345.92 X 78.766 X 0.64110 
= 17,468 


(25) 


Author’s Method 
From Table 4, 
Where: 
D, = 15.25 and D, = 8.750, F,, = 16,918 
Where: 
D, = 15.25 and D, = 9.000, F,, = 18,031 
Transposing equation (25), 


F, 





Ko = 375.92 D2, 
Where: 
D, = 8.750, 
en 16,918 _ 16,918 
0 345.92 X 76.563 26,485 
= 0.63878 
Where: 
D, = 9,000, 
18,031 18,031 


= 0.64350 





0” 345.92 X81 28,020. 


Interpolating for K,, where D, = 8.875 


0.125 
0250 X 0.00472 = 0.00236 and 


K, = 0.63,878 + 0.00236 = 0.64114 
By equation (25) 
F,, = 345.92 & 78.766 < 0.64114 
= 17,469 


Comparing the results by these two 
methods, it will be observed that the 
simplified method is probably as ac- 
curate as the AGA Method, the differ- 
ence found in the example submitted 
being only one in 17,468, or 0.0057 per 
cent. Furthermore, this simplified me- 
thod will take only a small fraction of 
the time. 

Although exactness in no way war- 
rants as many significant figures as 


herein used, they have been so used to 
assure greater consistency in comparable 
results. (See note on page 4A of Gas 
Measurement Committee Report No . 
* * 
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— From2'A" lines . 
~) to 30° lines... 


wg 


Other Republic Products include Casing and Tubing — Carbon, Alloy and Stainless Steels — Studs, Bolts and Nuts—Heat Exchanger Tubes 
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C Zechic Weld we pire... 


Electric Resistance Weld 
and Electric Fusion Weld 


Whatever the size of the line you’re building, it will go in with a 
minimum of delays and other difficulties if it’s Republic Electric 
Weld Line Pipe. Everything from a small gathering line to the largest 
gas line can be specified ‘“‘Republic’”. . . to your benefit. 


The way it’s made makes Republic Line Pipe uniform . . . uniformly 
flat steel is formed into a tube, then electric-welded to produce a 
uniformly strong pipe. Walls are uniform in thickness to give your 
crews pipe ends that match-up right, that weld evenly and uniformly. 
The ductile, low-carbon steel will weld readily, too. High ductility 
assures smooth, uniform bends in the field or the shop. 


Freedom from scale makes the outer surfaces easier to wrap and protect 
with fewer holidays. Freedom from inside scale prevents loosening of 
scale after blowing-out, protects instruments and valves from clogging. 


More than 67,000 miles of Republic Electric Weld Line Pipe and 23 
years of service for many of these miles help prove that your best 
investment for transmission, gathering, distribution, and product lines 
is Republic Electric Weld Line Pipe... either Electric Fusion Weld or 
Electric Resistance Weld. Literature on both types is available from: 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 





r 





“algeralc "ysl | Wal3 Pips 


Medwic! mesislance ‘Weld ond Electric Fusion becisan a 





bes . 
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Unwanted metal connected electrically to a pipe line 


poses a problem in designing a protective system 


loeaty, a cathodic protection system 
for a given section of a pipe line should 
be called upon to deliver current only to 
the exposed metal surface of the line. 
The amount required, and hence the 
load on the system, will depend on the 
diameter and leng.h of the line and the 
excellence of the costing. In addition to 
this basic load, an excess will be re- 
quired to take care of the inequalities of 
current distribution; in the vicinity of 
the anodes there must be a certain de- 
wree of over-protection. The economic 
minimum for this excess load is deter- 
mined by the spacing and relative size 
of the units, and is a matter of design. 

Any other current that must be de- 
livered in order to protect the line is 
current required for the unwanted, but 
often unavoidable, protection of parasite 
metal—metal that, being connected 
electrically to the pipe line, must of 
necessity receive a share (often a large 
share) of the current discharged to 
earth by the anodes. The presence of 
such parasites often makes the design of 
an effective cathodic protection system 
extremely difficult, and always makes 
both the installation and operation of a 
system more expensive. Each parasite 
discovered must be the subject of an 
investigation, to determine whether it 
may be removed at a cost lower than 
that which will be incurred in protecting 
it, or in affording it whatever degree of 
protection is necessary, in order to ful- 
fill the primary objective of protecting 
the pipe itself. 

This approach, of course, applies to 
parasites that are discovered only when 
the problem of applying protection is 
approached. The experience of the cor- 
rosion engineer, if it is applied to the 
problem of a new line before it is built, 
can make it possible to prevent the ap- 
pearance of many of these parasites, at 
a resultant saving in the cost of cathodic 
protection—a saving usually far greater 
than the cost of procuring and following 
such expert advice. 

Parasite metal that will steal protec- 
tion from pipe lines may be divided into 
three classifications: (1) structures and 
accessories associated with the pipe 
line itself; (2) other pipe lines and as- 
sociated structures, and (3) other buried 
metal. Among the structures associated 
with the pipe line itself that may become 
parasitic are (1) casings, (2) anchors, 
and river clamps, (3) bridges and sup- 
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Cathodic Protection Parasites 


MARSHALL E. PARKER 
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pany and Cathodic Protection Service. 














ports, (4) manifolds and valve boxes. 
(5) laterals, stubs, and blow-offs, and 
(6) pump or compressor stations and 
tankage. Any of these may be isolated 
from the line if sufficient precautions are 
taken and proper use is made of avail- 
able techniques and devices. Some of 
them are, indeed, deserving of protec- 
tion in themselves; often, however, a 
better solution is the installation of a 
separate system for them, because of 
wide differences in current demands and 
the difficulty in obtaining proper divi- 
sion of current. Occasionally there are 
reasons aside from corrosion prevention 
that will justify the deliberate connec- 
tion of a parasite load to the system. 
These will be discussed later. 

Other pipe lines may be connected 
through the medium of valve stations de- 
signed for the transfer of fluids; they 
may also be electrically connected 
through metal that has nothing to do 
with the transfer of fluids. These include 
accidental contacts at crossings, when 
insufficient precautions are taken. and 
accidental or inadvertent interconnec- 
tion through miscellaneous structures 
where the lines happen to be close to- 
gether, either above or below ground. 

There is no end to the variety of othe: 


EXCLUSIVE 
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metal structures to which pipe lines may 
be connected electrically, either acc. 
dentally or through a lack of apprecia. 
tion of the trouble that such connections 
may cause. Also there are instances jp 
which certain safety requirements, or 
legal requirements originally based on 
reasons of safety, may make necessan 
the deliberate connection to a pipe line 
of a considerable parasite load. Al. 
though such connections are often up- 
avoidable, this is not always the case- 
often they are made by someone who 
merely thinks that things have to be 
done that way. 


Parasites on the Line Itself 


Among the structures associated with 
the line itself, the casings across high- 
ways and railroads are the worst of 
fenders. This is not to say that they im- 
pose a greater parasite load than, for 
example, tank farms or bare lateral 
lines; but, when casings are installed in 
such a way as to be or become short 
circuited to the line, they are far more 
dificult and expensive to remove. The 
old-fashioned methods of installing pipe 
line in casings, where the line is merely 
pulled through, and some sort of “seal” 
improvised with rags, mud, pipe coating, 
and what-not, are just no good at all. 
They may not always short-circuit, but 
the chances are so great that they will, 
and the costs of removing the short (or 
protecting the casing) are so great, that 
the chance is not worth taking. 

Several different varieties of pipe sup- 
ports (to keep the pipe from contacting 
the casing inside) and casing seals (to 
close the ends without connecting the 
two) are on the market. Most of them 
will perform their designed function 
satisfactorily, if they are installed prop- 
erly. This requires close supervision al 
the time of installation, and there should 
be an immediate check made to deter- 
mine the adequacy of the insulation. If 
a short-circuit is found. the contractor 
should be required to remove and re-i0- 
stall the line section within the casing 
before proceeding with the job. 

It should not. be expected that a re 
sistance measurement between a casing 
and a line section within it will indicate 
“infinite” resistance, particularly if the 
line section is already tied in to several 
miles of line. The resistance to ground 
of the bare casing may be as low as 0.1 
ohm (in very low resistivity soil); it 
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may be several hundred ohms. The re- 
stance to ground of a long pipe line, 
even with excellent coating, is also quite 
low—perhaps below 1 ohm. Thus, when 
the resistence between the two is meas- 
ured, the sum of these two low values 
will be obtained even if the insulation 
is perfect. One simple way out of this 
dificulty is to measure the resistance be- 
tween the casing and the pipe line 
before there is any pipe within the cas- 
ing. If this value is several ohms, then 
a properly installed crossing that meas- 
ures essentially the same can be con- 
sidered insulated. 

If the preliminary value obtained 
above is less than 1 ohm, then great 
care must be taken in the final measure- 
ment, in order to detect the effect of a 
partial or high-resistance short. One 
technique is to place the line (or the 
casing) under partial cathodic protec- 
tion, using a storage battery and a 
temporary ground, and check the pipe- 
to-soil potential of both. If it is possible 
to protect the one without the other, 
then the insulation is adequate. If the 
potentials of the two structures shift in 
opposite directions, then one may be 
quite sure that the flow of current be- 
tween them is confined almost entirely 
to the soil, and the insulation is 
adequate. 

Anchors and river clamps are in the 
same category with casings, insofar as 
the difficulty of removing shorts after 
installation is concerned. Here again the 
principal remedy is adequate super- 
vision during the installation process— 
and, of course, a specified design to 
which the contractor can be held. For 
river clamps, the coating should be rein- 
forced where the clamps are to be at- 
tached, to eliminate the danger of cut- 
ting through to the pipe; care should be 
exercised that no clamps are located at 
bends. It should not be necessary to add 
that clamps of the correct size should 
be used, and makeshift weights tied to 
the line by wire rope, improvised bands 
of inadequate width, and similar mon- 
strosities, must not be permitted. 

The practice of anchoring a pipe line 
by welding on projecting fingers of re- 
inforcing rod or other pieces of bare 
metal, to be imbedded in a mass of con- 
crete, is not recommended. The meial 
in the concrete will act as a parasite 
load on the system, for concrete tends in 
time to assume a resistivity approxi- 
mately equal to that of the soil in which 
it is buried. Even the cathodic protec- 
tion (particularly the over-protection ) 
of such metal is sometimes attended by 
difficulties, for the cathode scale formed 
may rupture the concrete and so weaken 
the anchorage. 

Suspension bridges, A-frames, and 
supports of various designs abound on 
pipe lines.. Many of these have very 
large areas of bare metal in contact 
with the soil. Such metal is naturally 
of value, and hence might be deemed 
worthy of protection; but it does not 
need the degree of protection required 
for 4 pipe line. Even if its protection is 
desired, the current requirements are so 
different, and it forms such a major dis- 
continuity on the line itself, that it is 
better done with a system of its own. 
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“spur FIRSTS in 
c/w pipe standards 


%* standard pipeprotection ine. designed and 
built the first plant to include all the machines and methods 
and procedures necessary to set the highest standards, and to 
produce the finest coated and wrapped pipe. 


FIRST plant to use steel grit 


cleaning exclusively, on every piece of 
pipe, regardless of size . . . no other 
cleaning method is used in this plant. 
Steel grit cleaned surfaces are made 
up of many tiny facets, inclined to- 
ward each other at various angles, 
which help to key or bond the coat- 
ings to the steel. 


F i . S T plant to equip all cranes 


with spreader bars, while your pipe is 
being unloaded and loaded . . . to 
prevent pick-up cables putting the 
pipe under longitudinal strain, elim- 
inating damage, dogleg bending or 
damage to pipe ends. 





F l Ss T plant to provide warm 


air conditioned storage areas for 
wrappings — felts, glass, and paper - 
in order to prevent their absorbing 
moisture from the atmosphere. If wrap- 
pings with a high moisture content are 
applied to the pipe, the hot enamels 
vaporize the moisture, thereby caus 
ing excessive holidays. 





Standard procedures provide application to customers’ speci- 
fications, in accordance with your regular procedures .. . any 
of the coating manyfacturers’ materials . . . and in any com- 
bination of applications of these coatings, felts, wrappers, glass 
and kraft paper. 


COATING AND 
WRAPPING-IN-TRANSIT 


permits stop-off for process- 
sr.cous i"9 OF storage at St. Louis 
Geuwey tome Without freight penalty. 
Southwest and West 

When you ship through the 
St. Lovis gateway, you enjoy 
“through freight rates” in- 
stead of the higher combi- 
nation rates generally used. 









3000 South Brentwood Blvd. . St. Lovis 17, Missouri 
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A Heavy - Duty Truck Crane 
that can Lift up to 20 Tons! 


Gar Wood’s 75BT truck crane gives you a specially de- 
signed, heavy-duty chassis for mobility and speed with 
full 40,000 Ib. lifting capacity . . . Folding boom for easier 
handling in heavy traffic . . . High gantry, optional fluid 
coupling to absorb shock loads and power load lowering 
can’t be beat for smooth, precision work! . . . Power actu- 
ated mechanical drum clutches, exclusive right angle drive, 
conical hook rollers and many other operating advantages 
for faster, easier work . .. The 75BT truck crane is quickly 
convertible to all attachments including the new, exclusive, 
profit-making Gar Wood Foundation Borer — the machine 
that bores and bells in one fast operation . . . Get details 
from your dealer— 








TWO CRAWLER MOUNTED CRANES! 


Standard-duty 75A and heavy- 
duty 75B models. With 35 ft. 
boom on 12 ft. radius a 75A 
lifts 16,500 Ibs. and a 75B, 
21,200 Ibs. . . .-Both are 
easily convertible in the field! 








te 
RE Sexy on «ieee Me 
INDUSTRIES GAR WOOD INDUSTRIES, INC. 
F-530 * Findlay Division © Executive Offices © Wayne, Michigan 
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The insulation of the line from such 
structures often challenges the ingenyjt, 
of the designer, but none of the diff, 
culties are insuperable. Small diamete, 
lines on A-frames may be insulated }y 
supporting them on sections of old tru¢ 


tires. Saddles of high compressiy § 


strength reinforced plastic—for  ¢,. 
ample, Micarta—can be obtained {gy 
more elegantly designed — structure 
When the support is by a cable, rp. 
quiring ears to be welded to the line 
strain insulators may be used on small 
cabies. On major structures, perhaps the 
simplest solution is that of installing jp. 
sulating flanges in the line on either side 
of the structure, so that the portion of 
the line in the air is not connected ty 
the buried line at all. 

Buried valves, especially when no 
installed in metal valve boxes, will rarel 
impose a significant load on a system, 
except where the line has exceptionalh 
good coating. It is well, however, to coat 
such valves as well as practicable; one 
of the cold-applied coatings will usualh 
answer. Extensive manifolds and cross. 
overs should always be coated, although 
it is seldom possible or advisable to ob- 
tain the quality of coating on the line 
itself at such places. 

Lateral and _ interconnecting _ lines 
should be isolated by the use of insv- 
lated flanged joints, or, on small diam- 
eter lines, insulated unions. Short stubs 
and blowoffs usually are not insulated, 
but should be coated, although not neces. 
sarily with coating up to the standards 
used on the line; the kind of soil present 
is often a determining factor—if it is 
high resistivity, little coating is needed 
for short stubs. 

Major installations like tanks, pump 
stations, or compressors should always 
be insulated from the line by suitable 
joint insulation material. Almost al- 
ways, there is associated with such units 
a large area of bare metal—water lines, 
tank bottoms, electrical grounds—which 
will make for excessive parasitic load on 
a cathodic protection system. Even if it 
is desired to protect all or part of such 
an installation, it is almost always bet- 
ter to separate it from the line and give 
it a system of its own. 


Foreign Pipe Lines 

The most obvious kind of parasitic 
load that may be imposed by a foreign 
pipe line is through an interconnection. 
All of these should, of course, be in- 
sulated, except as noted below. There 
are materials on the market in great 
variety for the insulation of flanged and 
screwed joints in all the necessary sizes; 
installation should be made with due 
care, and precautions should be taken 
against accidental short-circuiting. Any 
cathodic protection system should be 
supervised, and the periodic checks 
should include potential readings across 
all insulated joints to insure that the in- 
sulation is still effective. 

A more subtle form of parasite con- 
nection to a foreign line is that- which 
takes the form of an accidental contact 
at the point where the lines cross. The 
foreign line may be bare, or coated; if 
coated, there is a good chance that the 
coating was damaged in laying. If spec- 


THE PETROLEUM ENGINEER, May, 1953 





















































OM such 
ngenuity 
the dif. 
diamete, 
lated by 
rid truck 


Ipressiye | 


for ey. 
ined fo; 
ructures, 
able, re. 
the line 
on smal] 
haps the 
ling in. 
ther side 
rtion of 
ected to 


hen noi 
Il rarely 

system, 
)tionally 
> to coat 
le; one 

usually 
d cross. 
though 
le to ob. 
the line 


‘4 lines 
of insu- 
ll diam. 
rt stubs 
sulated, 
yt neces: 
andards 
present 
if it is 


needed 


, Pump 
always 
suitable 
ost al- 
h units 
r lines, 
—which 
load on 
en if it 
of such 
ys bet: 
nd give 


arasitic 
foreign 
ection. 
be in- 
There 
| great 
ed and 
: sizes; 
th due 
taken 
g. Any 
ild be 
checks 
across 
the in- 


e con- 
which 
contact 
s. The 
ed; if 
at the 
F spec: 


1953 











ial precautions are not taken, however, 
there is a very real possibility of a meta- 
to-metal contact between two coated 
lines. There may be expected a certain 
amount of movement on the part of a 
buried line, particularly in the early 
part of its life, as the backfill settles 
and consolidates, and while the line is 
subjected to pressure changes as it is 
put into operation. These movements 
and forces can easily bring a pair otf 
lines into contact with sufficient force to 
squeeze out the coating at the point of 
contact and permit the actual pipe sur- 
faces to touch. One of the more elusive 
features of such a situation may be that 
the contact is intermittent. Whenever a 
test arrangement or a cathodic protec- 
tion system shows sudden and unex- 
plained changes in voltage or current 
or both, some fault of this type should 
he suspected and sought. 

The crossing line that is not short- 
circuted may still be an additional load 
on the system, however. This comes 
about through the necessity of bonding 
to many crossing lines, in order to pre- 
vent damage to those lines by the 
cathodic protection current, in circum- 
stances under which it may be collected 
on the foreign line, flow along it to the 
neighborhood of the crossing, and then 
flow through the relatively short earth 
path to the protected line. Where the 
current leaves the foreign line to take 
the earth path it inevitably causes cor- 
rosion. Such additional loads are un- 
avoidable; some drainage must be pro- 
vided in order to prevent damage. The 
amount that must be drained through 
such a bond varies widely, being in- 
fluenced by many factors: the coating 
(on both lines), the soil resistivity at 
the danger point, the proximity of the 
anode field, and others. Careful design. 
with particular attention to the placing 
of drain points and anode fields, can do 
much to minimize this type of load, but 
in many cases it cannot be completely 
eliminated. 


Foreign Structures 


Structures that do not fall into either 
of the two categories already discussed 
may be divided into three classes: (1) 
Structures contacted accidentally; such 
contacts may or may not be easily 
avoided or remedied; (2) structures 
that require bonding in order to avert 
damage to them, and (3) structures to 
which an electrical connection is re- 
quired because of safety or legal re- 
quirements. 

Accidental contacts occur in great 
variety. They can range from stray 
scraps of metal left in the ditch, and 
cutting through the coating, to such 
enormous areas as dry-dock gates ex- 
posed to salt water. No rational tabula- 
tion can be given, and no formula for 
their prevention or removal. Prevention 
—insofar as original construction is 
concerned—is a matter of alertness and 
constant supervision. No method exists 
that can prevent the occurrence of such 
conditions after construction; there are 
even known cases of steel barges being 
tied up to exposed valves! The discovery 
of contacts after construction must ulti- 
mately be based upon a close super- 
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ANOTHER-3SW” PRODUCT 





Gar MD 


A New 3/4 yd. Trench Hoe to 
Dig Deep in Close Quarters! 


The rugged new Gar Wood trench hoe digs to a 17/10” 
depth, dumps at any height up to 19’3” and cuts to 40”, 
36”, 31” and 26” widths with optional dippers . . . Both 
the standard-duty 75A and the heavy-duty 75B available 
to suit your own working conditions! . . . All Gar Wood 
trench hoes are of gooseneck construction . . . Exclusive 
right angle drive—power actuated mechanical drum clutches 
—conical hook rollers and many other operating advantages 
for faster, easier work . . . Optional fluid coupling absorbs 
shock loads . . . Easy field conversion for all crane, shovel 
and clam operations including the new, exclusive, Gar 
Wood Foundation Borer—the machine that bores and 
bells in one operation . . . See your dealer for details — 


FOR LIFTING UP TO 40,000 LBS. 


ea AS ies: 

| mm 5 Use Gar Wood's heavy-duty, 
model 75BT, truck crane! .. . 
Optional power load lowering 
and all the other Gar Wood 
features. Specially designed 
‘ chassis for speed and mobility. 


GAR WOOD 





GAR WOOD INDUSTRIES, INC, j!NbUsTRIES 


Findlay Division © Executive Offices © Wayne, Michigan 
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CLEANING, COATING, WRAPPING & RECONDITIONING 


* 


HOT DOPE 


Straight from the Kettle 
on PIPE PROTECTION 


* 
By Boyd Mayes 


@ A guy we know recently spent more time 
than we had to spare telling us that everything 
was going to pot. Well, he didn't make much 
of an impression because we are inclined to 
agree with Judge Harold R. Medina in his story 
that named cynicism as Public Enemy No. 1. 
“Cynicism”... that’s a fancy word for an East 
Texas country boy to understand, but we've 
got horse sense, and horse sense can figure out 
people who go around knocking everything, 
including the chance to succeed. Regardless of 
all the confusion involved in doing business 
..and in just plain living... today, we some- 
how still believe there are more smart people 
than there are dumb people in America, and 
that we're going to come out all right, despite 
all cynical palaver going the rounds. Truth of 
the matter is, we'd better believe things are 
going along all right in our chosen land. We've 
got about a million bucks socked into physical 
properties...land, plants and equipment. 
and an equal amount in a staff of the world's 
finest coating and wrapping craftsmen... plus 
a list of satisfied customers too long to name 
right off hand, depending on us to dependably 
clean, coat and wrap their pipe to deliver gas 
and oil to their many millions of customers. 





Frankly, we don't think business...in our 
country...is doing badlyl 
HOUSTON, TEXAS sy 
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vision of the cathodic protection system; 
any failure of the potential should be 
traced to its source, which often proves 
to be one of these parasites. 

There are not many examples of 
buried structures other than pipe lines 
that require bonding in order to avert 
damage. Most other underground struc- 
tures, except power and communication 
cables, are such that a certain amount 
of surface damage by corrosion, even to 
the point of perforation, can be toler- 
ated. It is also true that such structures 
are rarely encountered. 

The demands of safety, however, fre- 
quently call for solid electrical continu- 
ity between structures whose protection 
is sought and others that merely impose 
a load on the system. For example, it 
is decidedly hazardous to permit any 
differences on potential between separa- 
ble components of a piping system 
handling gasoline or other highly vola- 
tile and inflammable fluids. This means 
that all valves, metallic hoses, piping, 
pumps, and tankage must be bonded 
together. If the pumps are bonded, then 
so are the electric motors that drive 
them, and the conduits, and so too the 
neutral wire of the power system. This 
neutral wire is in turn connected to a 
tremendous variety of water pipes, 
ground rods, and other buried metal 
throughout the service area of the power 
company. 

The auelieation of cathodic protection 
to the gas and water piping of, say, an 
apartment project, encounters the same 
difficulties. The bonding of the electric 
neutral to the water pipes is obligatory 
in many localities and usual in all. Thus 
no amount of piping insulation can 
separate the piping within the project 
from that in the surrounding blocks. The 
only remedy is the application of excess 
current, much of which flows to the 
parasite metal outside the area under 
consideration. 

Copper ground rods—particularly 
when they are present in large numbers 
—are an especially knotty problem, be- 
cause of the very low (negative) poten- 
tial of copper, and the large current 
density required to bring it up to po- 
tentials that are protective to steel. It is 
for these reasons that most corrosion 
engineers would like to see the more 
widespread use of more anodic metals 
(such as zinc, or magnesium) for metal- 
lic grounds, granting that such grounds 
would require much more meticulous 
maintenance and inspection. It is also 
for this reason (and the common neutral 
problem) that corrosion engineers are 
happy to find the power supply to a 
facility under study in the form of a 
three-phase delta circuit, without a neu- 
tral. Under these conditions, the only 
parts of the electrical system that will be 
parasitic to cathodic protection are 
those within the facility itself—at least 
the whole city water system will not be 
tied in! kkk 

x ee 
In 1925, oil and gas accounted 
for only 28 per cent of the nation's 
energy requirement. Now, they ac- 
count for 57 per cent of the total 
and are expected to continue this 
increase. 
















TO REPAIR PIPE LEAKS - 
QUICKLY, PERMANENTLy 


ANY PRESSURE — ANY TEMPERATUR: 





Fae 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for ee or corrosion leaks. 





SKINNER-SEAL PIPE LINE CLAMP fer 
long splits and bad corrosion leaks. 
In stock — all supply stores 


M.B. SKINNER COMPANY 


INDIANA, U.S.A. 





SOUTH BEND 21, 








IT’S A PIPELINE 
-.. IT’S OUR LINE!” 


You can depend on 
our 30 years experi- 
ence to do your job 
right ...and on time. 


A 


SIGN OF SATISFACTION 


TRANSMISSION DISTRIBUTION 
LINES SYSTEMS 


SOMERVILLE CONSTRUCTION 
COMPANY 
ADA, MICHIGAN 
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DIVISION 














of 


ELECTRO RUST-PROOFING CORP. (N. J.) 


S uccessful cathodic protection of cross country 
pipelines and gas distribution systems depends 
on a thorough analysis of each problem by com- 
petent technicians, followed by design and in- 
stallation specifically applied to your individual 
needs. 


ERP’s Pipe Protection Division brings you the 
knowledge, training and dependability of highly 
skilled engineers and well-equipped crews backed 
by over 15 years of experience in all sections of 
the country. If you want complete protection of 
your pipe line or buried steel structure at lowest 
cost, write or call the Pipe Protection Division, 
ELECTRO RUST-PROOFING CORP. (N. J.), 
Belleville, N. J. 
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Special steel cleaning machine in operation showing Alcohol cleaning of the pad area prior to flame 
extra set of cutting spurs. drying and priming. 



















Improvement in Tank Bottom Protection 


Cities Service initiates new development to 
protect crude oil storage tanks from corrosion ’ 


HANS SCHMOLDT 


General view of tank bottom with anodes in place 


Is connection with the expansion pro- 
gram nearing completion at its Sour 
Lake, Texas, crude oil storage tank 
farm, the Cities Service Pipe Line Com- 
pany is currently installing a new appli- 
cation of cathodic protection to arrest 
the attack of corrosion upon the internal 
bottoms of seven new crude oil storage 
tanks.* 

As a part of the program to expedite 
the handling of increased deliveries of 
West Texas crude stocks. the bulk stor- 
age facilities at Sour Lake are being 
increased from 1.220.000 bbl to 2.060.- 
000 bbl through the erection of seven 
new 134 ft diameter 120,000-bb] float- 
ing roof tanks. Also included in the pro- 
gram is the construction of a new pipe 
line to raise the transfer capacity from 
Sour Lake to the Cities Service refinery 
at Lake Charles from 80.000 bbl per 
day to 150.000 bbl per day. 


Development and Design 


The development of an effective and 
economical method of cathodic protec- 


*Design and apparatus patent pending 1953. 


EXCLUSIVE 
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(Oe? The Author 


Hans Schmoldt is associated with 
Huddleston Engineering Company of 
Bartlesville, Ok. 
lahoma. A grad- 
vate of Missouri 
School of Mines 
and Metallurgy, 
Schmoldt joined 
Phillips Petro. 
leum Company 
in 1944 at the 
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te ~ % WN ciate mechanical engineer. He spent a 
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\ g : ~*~ ; ” Engineers, returning to Phillips in 1950, 
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tion is seen by Cities Service engineers 
PLAN SECTION “A-a" as the solution to tank bottom failures 
: ee " ; caused by salt water corrosion. Previous 
Holt of I" Std. Pipe Coupling van 6 aus Gi aeee wee ment installations using tank bottom coatings 
Welded to Tonk Bottom. Enamel Dispersion Pod. H ; 
“des ot nae. A : to mechanically insulate the tank bot. 
| 18 " . tom steel from the corrosive salt water 
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‘ty ig, Mey He \ several of the commercial tank coatings 
{ SS | y \ NOOXXXNY ‘ sntual fail we . 
, IPOD. that eventual failures developed due to 
4 KEK —— a inadequate film thickness, solubility in 
ELEVATION SECTION"B-B" the crude oils stored, incomplete bond 
with the steel, cold flow of soft mate- 
FIG. 1. Design details of 26-lb magnesium anode. rials, and/or because the coating mate- 


rial was too brittle and developed cracks 
with the flexing of the tank bottoms as 
the tanks were alternately filled and 
emptied. 

The method of cathodic protection as 
applied at Sour Lake employs the use 
of multiple magnesium anodes in con- 
junction with insulating dispersion pads. 
To be economically practical, the meth- 
od had to be designed to make the most 
effective use of the available magnesium 
for the efficient protection of the tank 
steel and to reduce to a minimum the 
consumption of the magnesium due to 
local anode action. The design of the 
26-lb anode as used in this application 
is illustrated in Fig. 1. The casting of 
the anode in the shape of a flat disk 
permits the mass of the magnesium to 
be installed close to the tank bottom 
in order to function in the presence of 
a minimum depth of low-resistance salt 
water solution. The use of a split 1-in. 
pipe nipple as the core of the anode 
allows for the simple installation and 
quick replacement of new anodes. The 
ineffective consumption of magnesium 
due to local anode action is controlled 
by installing the anode in the middle of 
the insulating dispersion pad and also 
by reducing the surface area of the 
magnesium exposed to the salt water 
solution. 

In this application the dispersion pad 
material consisted of hot applied coal 
tar tank bottom enamel poured in a pad 
48 in. in diam and approximately 4 in. 


: in thickness. Although any thin adher- 
FIG. 2. Layout pattern of anodes in tank bottom. ent material may be used, the proper 
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RIGHT AT THE 
BEGINNING— 














































NY pipe line, whether large or small, is an 
important investment — an investment 
that should be properly protected. 

That’s why it’s wise, when planning a new 
pipe line, to include Bitumastic Enamel in your 
designs, plans and specifications. Bitumastic 
Enamels, manufactured from selected coal-tars 
have proved they can prevent corrosion. Many 
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Plan on using Bitumastic’ Enamel 
to protect your pipe line against corrosion 


oil and gas pipe lines, that were coated with 
Bitumastic Enamel and laid 20 and 30 years ago, 
are still giving good service today. 

Why not let your Koppers representative 
work with you from right at the beginning 
through final operations? He will be glad to 
assist you in getting the most out of your pro- 
tection dollar. Write for full information. 





KOPPERS COMPANY, INC., Tar Products Division, Dept. 551-T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA 
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Pad area after hot application of coal 
tar tank bottom enamel. 


selection and treatment of the insulating 
material will depend on the operating 
conditions of temperature and solubility 
in salt water and the crude oil to be 
stored. The tops and bottoms of the 
anodes were coated also with enamel to 
reduce local action of the anode with 
the salt water solution. 

It should be emphasized that the pur- 
pose of the insulating dispersion pad is 
not in itself intended to protect that por- 
tion of the tank from corrosion. The suc- 
cess and economy of this method lies 
in the effect that the dispersion pad 
acts as an insulator to prevent the anode 
from consuming itself by short circuit 


Completed installation with anode in 





place on dispersion pad. 


of the anode currents to the immediate 
vicinity of the anode and thus overpro- 
tect that immediate area. Introduction 
of the dispersion pad under the anode, 
therefore, causes the anode currents to 
be directed and dispersed to the remote 
areas beyond the pad. Currents from one 
anode will be met and repelled by op- 
posing currents: from adjacent anodes 
and thus provide positive protection to 
the entire tank bottom. Presence of any 
voids or the subsequent development of 
any cracks in the dispersion pad mate- 
rial will be of. no consequence in the 
operation of the system. Should any 
such defects exist or develop, they will 























Made of 


Grip-lite - TURNER 


Pipe Line Anchor Assembly 


End View of Assembly 


< Certified Malleable Iron -> 


International 
Petroleum 
Exposition, 
Booth 23, 

Tulsa, Okla. 

May 14-23, 1953 


FOR PIPE 





Grip-Tite Anchors with Turner Pipe Saddle makes positive, perma- 
nent hold-downs for all kinds of pipe line construction through marshy, 
swampy or flooded lands. They eliminate the need of cast iron or 
concrete weichts, save time, money and handling expense. They’re 
field proved beyond any doubt. 


Sold Through Supply Stores 


GRIP-TITE MANUFACTURING COMPANY 


P. O. Box 45 Marshall, Texas 


Export: R. S. Stokvis & Sons., Inc., 17 Battery Place, New York 4, N. Y. 
Calif. Repr.: Leonard Price, 249 E. 23rd St., Los Angeles 17, Calif. 
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soon be insulated by the deposition of 
a “calcareous” coating resulting from 
intensified anode action. The normal 
dispersion of the anode currents will 
then be resumed. 

Fig. 2 illustrates the layout and the 
distribution of the anodes across the 
tank bottom. For the installation at Sour 
Lake a total of 2522 lb of magnesium 
was installed in each tank distributed 
among 97 anodes and designed for a 12. 
year life. Because each tank is graded 
6 in. from the center, and because the 
oil suction lines are placed 6 in. off the 
tank bottom on the perimeter, normal 
operations will maintain the water con- 





LINES & TANKS 


Thermoline 200 is an inherently flex 
ible, modified furane, pigmented resin- 
ous coating that differs chemically and 
physically from any other commercially 
available coating. Thermoline 200 is a 
service designed coating especially 
formulated for the protection of steel 
surfaces in highly corrosive atmospheres 
or solutions 


Where corrosion is a problem, inves- 
tigate Thermoline 200 
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in every use because 
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APPLICATION 


He’ are you coating your next pipeline? Over the 

ditch? In the mill? In a yard or as a reconditioning 
job? Whatever the method, be sure to use an enamel 
that’s formulated to specifications . . . and guaranteed by 
close laboratory and production control to meet them. 


Pitt Chem Modified Enamel is just such a coating—an ~ 


all-weather, all-year enamel that withstands atmospheric 
temperatures as low as 0°F without cracking. Under- 


ground it provides optimum protection against soil 
conditions and elevated service temperatures. 

When you use Pitt Chem Modified, you can rely on 
better, faster coating above ground and longer-lasting 
protection below ground . . . because every drum 
meets specifications. Write today for data sheets . . . 
or any other help you need to improve your pipeline 
protection. 


















Standard Grade Tar Base Enamel 
Modified Grade Tar Base Enamel 
Plasticized Grade Tar Base Enamel 
Cold Applied Tar Base Coatings 


PROTECTIVE COATINGS DIVISION 
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SHORTSTIR* 





for Pipe Line, Process and 


Refinery fluid agitation 


Uniquely designed for . . . Years of trouble-free operation e 
Minimum wearing parts e Maintenance accessibility e Com- 
pactness e Application flexibility ¢ Operational safety. 
Combining these important features, SHORTSTIR Mixers have 
proved themselves in many different Oil Industry applications. 
To solve your mixing problems — install a SHORTSTIR. 





*The original SHORTSTER Mixer, designed and manufactured by .. 


: 
J nuver -densen -Koss 0 


R BOX 3156 WHITTIER STATION TULSA 4, OKLAHOMA 


Assure power for MICROWAVE systems 
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ELECTRIC PLANTS 
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Literature 













~ 


vam. ; 6% 
y ip. GL) ‘C> ; 
WHEN STORMS /floods @r“break-” 
downs cut off-Cntral station. pow- 
er, dependable OnanStandby 
/ Units keep repeater stations func- 
tioning. 2 
Automatic line transfer controls 
start and stop plant. Units require 
a minimum/of attention; will run 
: MY, o 
continuously if necessary. Proved 
dependable in hundreds of instal- 
lations serving utilities, pipelines, 
railroads, TV networks, and police. 





A size and model for 
every standby use 


AIR-COOLED: 1,000 to 10,000 watts. 
a One and two-cylinder models. 
WATER COOLED: 5,000 to 35,000 
| watts. Powered by four and six 
| cylinder industrial engines. 





WRITE our sales engineering depart- 
ment for complete specifications. 


‘¢ 
¥, 
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S INC. 
7495 University Ave., S. E. Minneapolis 14, Minn. 
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tent at a low level. For this reason the 
concentration of magnesium was made 
slightly more dense toward the outer 
regions of the tank bottoms. Also, by 
installing the outer ring of anodes close 
to the tank shell, that portion of the 
tank shell within the B S & W zon 
subject to corrosion attack will also be 
under cathodic protection. 


Procedure of Installation 


As a requisite to the welding of the 
half-couplings and the application of 
the dispersion pads, it is necessary that 
the tank bottom be clean and dry. 

After laying out the locations for the 
anodes and marking the circumferences 
of the dispersion pads, the center of the 
dispersion pad is cleaned prior to weld. 
ing the couplings in place. 

After the 1l-in. half-couplings have 
been welded in place, the coupling, the 
weld bead, and the balance of the 48. 
in. diam circle are cleaned of all scale 
and foreign matter in preparation for 
priming. To reduce cleaning costs, to 
eliminate the subsequent removal of 
blasting sand, and to provide a better 
bonding surface for the enamel, an im- 
proved method for cleaning the steel 
was devised. Special cleaning machines 
were developed consisting of multiple. 
toothed hard steel spurs that strike the 
steel tank bottom at high velocity. In 
addition to cleaning the steel of mill 
scale, the sharp pecking of the spurs 
on the tank steel result in a surface re- 
sembling that of a coarse file. 
® Due to the high humidity and heavy 
spring rains in the Sour Lake area, the 
pad areas were next cleaned with an 
alcohol cleaner, flame dried, and heated. 

While still heated, the pad areas were 
primed immediately with coal tar tank 
bottom primer and subsequently hot 
coated with coal tar tank bottom enamel. 

The installation was then completed 
by turning on the previously primed 
and coated anodes. eet 


Novel Application for 
Electronic Locator 


A New Orleans Marine Insurance 
Underwriter, the George S. Klausler, 
Ltd., report an interesting use re- 
cently made of their Wilkinson Line 
Locator. 

A valuable shipment of pipe 
shifted on a barge and was lost in 
the Gulf three miles off-shore at Cor- 
pus Christi, Texas, in 34 ft of water. 
Despite the fact that salt water dis- 
sipates the effectiveness of most 
locating devices, the Klausler com- 
pany employed T. E. Orrell, its sur- 
veyor, to explore the vicinity. The 
line locator was mounted on the 
prow of a wooden skiff, which 
was rowed over the suspected area. 
The instrument registered the pres- 
ence of the pipe scattered in several 
piles over a distance of about 250 
yards. When this simple preliminary 
spotting was done, a diver verified 
the locator's findings. Later $16,000 
worth of pipe was recovered. 

The successful use of the locator 
in this situation suggests how it could 
be adapted to other jobs. 
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2700 MILES OF LINE PIPE FOR 
Tennessee Gas Transmission System 


Early in World War Il, Tennessee Gas Transmission 
Company was authorized to construct its 24-inch 
natural gas pipe line from south Texas to West 
Virginia. Completed in 1944, this original line helped 
to supply fuel for the increasing demands of the 
central East. 


This was but the beginning of a great natural gas trans- 
mission system that has continued to grow and expand. 
Today it serves additional markets in Ohio, New York 
and the New England states. The illustration shows 
recent 26-inch looping to increase main line capacity. 





FIRSTS by A.O. Smith: Welded line pipe » Internally ex- 
panded pipe « Light- wall large-diameter pipe « World's 
largest producer of large-diameter welded steel pipe. 







The A.0.Smith Casing Mill is operating at 
capacity to supply vitally needed casing 
for the Oil and Gas Industry. 







2700 miles of pipe in 16-inch, 20-inch, 24-inch and 
26-inch diameters have been shipped by A. O. Smith as 
its part in supplying Tennessee Gas Transmission’s 
requirements for the original as well as subsequent 
construction, including looping and extensions that 
have been completed and are in progress. 


Ever since 1927, when A. O. Smith began volume pro- 
duction of welded steel line pipe and introduced internal 
expanded pipe to obtain greater yield strength, it has 
met the challenge of pipe line expansion. Today, A. O. 
Smith line pipe constitutes a large part of the petro- 
leum and gas transmission systems that interlace this 
continent. 


A.O. Smith Line Pipe is available in a complete range of sizes 
and wall thicknesses, from 85/-in. to 36-in. diameters 
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Chicago 4 * Dallas 2 * Denver 2 * Houston 2 
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C. E. Richards, Jr., is division foreman 
s Company and 
has his head- 
quarters in 
Texas City, 
Texas. He was 
graduated from 
Rice Institute, 
Houston, Texas, 
in June, 1948, 
with a bachelor 
of science de- 
gree in mechan- 
ical engineer- 
ing, and im- 
mediately joined the staff of Pan Ameri- 
can Production Company. In December, 
1948, he was transferred to Pan Ameri- 
can Gas Company. 



































UNUSUAL INTERNAL CLEANING PROBLEM 


In Pan American Gas Company's operation the ‘‘pig'’ passes 
from a 16-in. pipe section into an 18-in., then back to 16-in. 


Since the completion of its new 16-18- 
in. gas pipe line in February, 1952, Pan 
American Gas Company has incorpo- 
rated among its other routine mainte- 
nance practices that of internally scrap- 
ing this line at regular intervals without 
affecting normal operating conditions. 

One of the principal considerations 
during the construction of this system 
was that such a program as is now be- 
ing carried out would be possible. This 
was prompted both by the favorable in- 
formation then available concerning the 
benefits to be derived from periodic pig- 
ging to increase operating efficiency and 
a desire on PAGCO’s part to prevent the 
accumulation of large quantities of 
liquid that might form hydrates during 
the winter months. With the present 
trend of large operators to increase pipe 
line efficiency by internal cleaning, there 
is apparently nothing unique either in 
cleaning a line in service or in traversing 
a section of line having two or more in- 
ternal diameters. Pan American’s prob- 
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lem is unique, however, in that the pig 
passes from the smaller diameter sec- 
tion into the 18-in. Galveston Bay cross- 
ing (Fig. 1), which is some 35 miles 
from the inlet, and then back into the 
smaller diameter section. 

To conform to conventional practice 
would require, in addition to the header 
and trap at the terminals, that a similar 
feature be installed at Smith Point 
where the pipe swages from 16 to 18 in. 
and another at Dollar Point where it 
swages back to 16-in. pipe. Due to the 
greatly increased costs of such an in- 
stallation, both initial construction and 
future operation costs, it was decided 
that, as the overall length of the pro- 
posed line would be relatively short 
with respect to the expected service life 
of a pig, a conventional pig with one or 
two modifications would prove adequate. 
On this basis, T. D. Williamson, Inc.. 
was able to supply their model GPR-11 
pig, which is a conventional 16-in. pig 
with two 18-in. rubber disks placed im- 
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mediately behind each 16-in. cup. These 
disks will conform to the changes in 
pipe diameter and maintain the seal nec- 
essary for continued propulsion. The 
expanded diameter with new brushes 
is approximately 1714 in., which is 
slightly larger than the inside diameter 
of the 18-in. OD, 14-in. wall pipe used 
in the Galveston Bay crossing. 

The decision to run a scraper and its 
final selection naturally placed many 
restrictions on the design and construc- 
tion of this system. In the first place. 
standard fittings were avoided, with all 
bends having a minimum radius of 10 
pipe diameters. This proved to be guite 
a problem because most of the land 
crossed was being utilized by rice farm 
ers, and local restrictions were such 
that the proposed line would have to g0 
over all water canals, entering and leav- 
ing the ground within 10 ft of the cen 
terline of the canal retaining bank. This 
necessitated the use of numerous shop- 
made bends, accurately formed to meet 
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Keep'Weather-Loss”out + 
your gas metering 





ur 





Here’s why Foxboro 
Anti-Ambi Recorders 
are more accurate... 








 —_— = 
Weather-loss is the error in metered gas volume A = 
. - 9g 
caused by temperature variations. Unless corrected, 
ates sie 2 : 
a variation of 10° F. in gas temperature will cause This diagram shows the Foxboro automatic 
an error of 1% in metered volume. And that can Se is cee: Geto ae 
H located in the same case, and capillaries for 
mean big money losses from season to season. both systems are in the same protective tub- 
. : : ‘ ing. Compensating system (B) continuous! 
With Foxboro Anti-Ambi Temperature Recorders in corrects the primary measuring system (A) 


for ambient temperature changes. 


your line you eliminate these errors . . . you can 
compute actual gas delivery, regardless of weather 
conditions. 








Here’s the small-diameter, quick-response bulb 
used with the Foxboro Anti-Ambi Thermom 
eter. Bulb is made with a stainless steel neck 
to reduce conduction effects. 


Like all other Foxboro Instruments, Anti-Ambi 
Recorders are ruggedly built for accurate, trouble- 
free performance year after year. Weather-tight 
case allows outdoor installation. Write for complete 
information. The Foxboro Company, 645 Neponset 
Ave., Foxboro, Mass.. U.S.A. poet ge heh ger yg ein rg 


for rapid heat transfer, and a stainless steel 
extension to minimize heat conduction to the 
socket head. 








Anti-Ambi 


OX BORO THERMOMETERS 


REG. U. S. PAT. OFF. 


FACTORIES IN THE UNITED STATES, CANADA AND ENGLAND 
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Fig. 3. Texas City terminal scraper trap. 





the required specifications, and pro- 
vided the contractor with some very in- 
teresting. to say the least, field tie-ins. 

Secondly, special manifolds had to be 
installed that would be both positive 
and safe and would interfere as little 
as possible with normal operations. The 
scraper header installed at the Winnie 
inlet (Fig. 2) utilizes the two existing 
meter tubes and at the same time is it- 
self utilized as the header through which 
these two gas streams converge. Under 
normal operating conditions all valves 
will be open and both meter tubes will 
be carrying a share of the load. When 
preparing to run a pig, valve 1 and 3 
are closed, throwing the total load into 
meter tube 1. The gas thus trapped in 
the scraper header is bled off through 
the 2-in. blowdown and the pig inserted 
so that it extends past the opening of 
meter tube 2. Valve 1 is then opened 
and the pig is ready for release, which 
is accomplished by opening valve 3 and 
partially closing valve 2, thus increas- 
ing the volume of gas passing through 
meter run 2. When valve 2 is approxi- 
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mately three-fourths closed, there is 
sufficient velocity through run 2 behind 
the pig to overcome its inertia and start 
it on its way. With only run 1 in service. 
the pig will remain in the trap indefi- 
nitely until deliberately released. This 
can easily be done by one man and is 
scheduled during the night so that the 
pig will arrive at Texas City by midday. 
This procedure eliminates wasted labor. 
in that the pig can be placed in the trap 
during periodic trips to Winnie. After 
the pig arrives at the Texas City ter- 
minal, there is enough of the regular 
work day left to remove the pig and 
clean it. 

The scraper trap installed at the dis- 
charge end (Fig. 3) also provides a 
versatile control and can almost be un- 
attended during the period of a run. 
When preparing to receive a pig, valves 
1 and 4 are opened, and one or both 
of the inlet valves 2 and 3 are closed or 
pinched depending on the load being 
handled at that particular time. Besides 
providing adequate facilities for hand- 
ling the entire load, this method also 


provides the necessary cushioning effeg 
to slow the pig before it enters the trap 

Such amounts of fluid and dirt as an 
carried over in the inlet gas streams ap 
knocked out in the large diameter sepa. 
rators installed on these lines. The 2.ip. 
blowdown is itself tied into a small 
emergency separator, and the trapped 
gas, which contains considerable 
amounts of foreign matter, can be bled 
off with maximum safety protection and 
minimum area contamination. 

To date Pan American has run this 
GPR-11 scraper five times; four of these 
runs having been made in the last foy 
months. With the information thus ayail. 
able it is now possible to predict within 
a matter of minutes the time that the 
pig will arrive in the Texas City header. 
The velocity of the gas is determined 
by a simplified method (Fig. 4) from 
which the velocity of the pig can be esti. 
mated by assuming a friction and slip. 
page loss. This loss has been set at ap. 
proximately 20 per cent based on per. 
formance during previous runs. Just how 
accurate this assumption is can be 
judged by. the actual performance fig. 
ures obtained during run 4, where the 
loss was 21 per cent in the 16-in. see. 
tions and 18 per cent in the 18-in. see. 
tions. The average velocity from end to 
end during this same run was 5.31 mph, 
as compared with the calculated average 
velocity of 5.38 mph. Of course, there 
are many factors involved that can 
noticeably effect the actual percentage 
loss, but, almost without exception, they 
can be anticipated and partially ac. 
counted for. Following are several fac. 
tors that experience has shown will have 
to be considered more often and will 
have a more pronounced effect on the 
actual loss: 

(1). Frequency of runs, 

(2). Liquid content of 
transmitted, and 

(3). Condition of scraper. 

The condition of the scraper would 
generally have the least overall effect 
except in the 18-in. section where exces- 


gas being 


Land 


FIG. 4. Calculations to determine 
velocity of pig. 





Estimated daily volume during period of run — 49,000,000 cuft 
Average line temperature 82 F 
Average line pressure 650 psig 
Corrected volume (to line conditions) 
542 14.65 
x 


520 650 
= 1,155,000 cu ft/day 


Cross-section area (16 in. OD)=1.31 sq ft 
Cross-section area (18 in. OD) =1.58 sq ft 


Velocity of gas (in 39.66 mi. of 16 in.) 
1,155,000 
1.31 XK 24 & 5280 
=6.96 
Velocity of gas (in 10.14 mi. of 18 in.) 
1,155,000 


1.58 & 24 & 5280 
=5.77 mph 
Average velocity 
(6.96 X 39.66) + (5.77 X 10.14) 
=6.72 mph 
Allow 20 per cent loss, then velocity of pig 
=6.72 X 0.80=5.38 mph 
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With its many special features 
for oil field operation, Parsons 215 
wheel-type Trenchliner easily sets a 
“mile-a-day” pace on cross-country 
transmission lines, feeder and gather- 
ing lines. For instance... 


6 digging wheel speeds (up to 11.2 
r.p.m.) and 30 digging feeds (up to 18 
ft. per min.) give maximum trench pro- 
duction at every width, depth, and in 
all soil conditions. 


Heavy-duty digging wheel, equipped 
with square or round-bottom buckets, 
cuts 13 to 31 inches wide, and 6 feet 


sd ? < 2 ° * ce 7 os 











deep. Wheel responds instantly to 
friction-clutch control, holds accurate 
grade. Dual-purpose friction clutch 
drives the digging wheel, and acts as 
an automatic safety to protect against 
shock loads. 


Standard tractor-type crawlers 
have 18-inch treads and lug-type shoes. 
They're self-cleaning . . . provide 
plenty of digging traction on grades 
and soft-footing. Ground-bearing pres- 
sure is only 6 lbs. per square inch. 


Diesel powered . . . with a choice of 
2 popular oil field diesel engines (55 
hp.) this special 215 Trenchliner fits 
right in with other equipment in your 
pipeline :pread. Operation and main- 
tenance are <implified. 


Your Parsons distrivutor has more in- 
formation on this 215 lisnchliner that 


« « * o - * e e o * 


Send to: PARSONS COMPANY, NEWTON, IOWA 
for information on 215 Trenchliner. 

NAME THLE........ candoamees 

COMPANY DIV... Perera 

| SET eee ae ee ae ene a ee eee error 5 i ieee 

CITY nr a P367PESP 
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PARSONS 215 cnad4 - country LRENCHLINER 


See it at the OIL SHC 


will interest you. See him soon. 5 othe: 
Parsons models include wheel and !ad- 
der types, full crawler mounted, and 
a rubber-tired utility Trenchmobile® 





Easy-in, easy-out “‘Tap-In” teet 


fit into sockets on buckets, side cutters and 
adaptors. They are inserted in less than « 

ute . . . interchangeable to any positior 
sharpening. Installed on all Trenchliner 


s * 7 e ~ o 


PARSONS 


(Koehring Subsidiary) 
< 
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FIGS. 5 and 6. Quantity and substance of residue removed, and severe wear 
suffered by various parts of pig, are shown in these two photographs. 


sive disk wear would result in partial 
loss of seal. The value of the other two 
factors is naturally subject to revision, 
due to the fact that after only five runs, 
it is almost impossible to presume that 
conditions within the line have com- 
pletely stabilized. It is noteworthy, how- 
ever, that the actual loss during run 
number 2, which was made some six 
months after the first run, was approxi- 
mately 30 per cent, as compared with 
the 20 per cent loss cited above for run 
number 4 when only 30 days had elapsed 
since the previous run. Periodic dew 
point tests will aid in estimating the 
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Cleaner 





for BETTER cleaning of 
CRUDE LINES 
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NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 








Fort Madison, lowa 
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FIG. 7. Measured diameters of 
pig before and after runs 





2 and 4. 

Diameters before run 
Front, Rear, 
inches inches 
MG cbddiionteeans 15% 15% 
_ See 17% 17% 
ES ere 17% 17% 


Diameters after run 


Run 4 
Front, Rear, 
inches inches 
| eee 15% 15% 
Dxi ri cacsxe wena 174% 17% 
ME ccaskvsceekees 17 17% 
Run 2 
SS 154 15% 
he ies 5's Sy sida 15% 17 
ee sincn aie 164% 17 





Note: Diameters before both runs were the same dimensions. 





amount of water that will accumulate in 
the system during any given period, and 
it is very likely that this factor in the 
future will dictate the frequency of the 
runs, after it is certain that all initial 
deposits of scale, mud, dope, and grit 
have been removed. 

Results of runs so far have been most 











No change except the 
corporate name. We 
still have *e same 
owner-fip, same 
mo-agement, same 


I 





NOTICE: *<" 


address, same telephone, and use the same 45 years of experience 


encouraging. Residue collected in the 
terminal trap and tanks, and brush, cup, 
and disk wear have been steadily de 
clining with each run. After runs ] ang 
2, a total of some 1100 bbl liquid, o 
which approximately 98 per cent was 
water, and 25 bbl sludge, sieel grit 
welding rods, etc., were removed fron 
the traps and tanks. In addition, mp 
number 1 brought out a standard 6-jp, 
by 4-in. line skid. Subsequent runs rp. 
covered 42, 57, and 52 bbl of measurable 
fluid and less than 3 bbl of sludge jp 
each case with run number 5 recover. 
ing only slightly more than 1 bbl. It js 
felt that the bulk of the sludge and stee| 
grit now being picked up is from the 
18-in. section where the pig so far has 
been unable to do a good cleaning jo} 
due to the excessive wear through the 
initial 16-in. section. 

As additional quantities of the abra. 
sive residue remaining in the pipe are 
removed, the wear decreas?s thereby in. 
creasing the cleaning effectiveness and 
adding to the service life of the pig. The 
accompanying pictures, (Figs. 5 and 6) 
which were taken followirg run number 
2, show clearly both the quantity and 
substance of the residue removed and 
the tremendous amount of wear suffered 
by the various parts, particularly the 
disks, which when new have a diameter 
of 1744 in. As can be seen in the pic- 
tures, diameter of the disks is almost the 
same as that of the cup. An indication 
of the decline in wear so far experienced 
can be obtained from Fig 7, which con- 
tains the measured dianeters of the 
various parts before and after runs 2 
and 4. In addition, the service life of 
this particular pig, based on the mileage 
traversed by the brushes prior to their 
replacement, has increased from 50 
miles to 150 miles. After each run, the 
position of the brushes is reversed or 
they are replaced depending on their 
condition, the rear cup and disks are 
moved to the front, and a new cup and 
disk are placed in the rear, provided the 
diameters of those removed from the 
front are less than the internal diam- 
eters of the 16-in. ana 18-in. pipe, re- 
spectively. By continued rotation in 
this manner, it is anticipated that the 
service life of the cups and brushes can 
be increased to approximately 300 miles. 

kk 
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Welding Saddles 












‘~~ PELICAN SUPPLY CO., INC. 


P. O. Drawer 1108 


to render the same service under the same trade name—*‘‘PELCO”, 





— ay 


Shreveport (84), Lo. 


SEE YOUR NEAREST SUPPLY HOUSE 








(Formerly: Pelican Well Tool & Supply Company) 
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Motorola Proves-Up Microwave 


..for Practical Job Worthiness 
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Successful Motorola Engineering has produced 
the kind of thoroughly dependable Microwave 
that Industry and Safety Services are 






































| Con- *! 

me 0 Leer ectaets ta ee adopting with justified confidence. 

fe of installation terminates a thousand-mile Motorola Micro- 

= wh + gui gualemmaaaaaig — Motorola systems are in and working! Thousands o! 
Ps miles of multi-channel Motorola Microwave systems, 
ee w:th hundreds of operating stations, have been designed, 
yn installed and are in daily operation for many pipelin: 

and companies, civil agencies and airlines. Eight Motorola 
— systems have been operating 24 hours daily, non-stop 
am- for over four years! With additional major systems 
re under construction, Motorola continues to add to the 
the extensive background of field and engineering exper! 
lee — oR ge Se amore ence that has brought outstanding industry acceptanc« 

's ing ond voice signals over cae radio-frequency carrier Below is a partial list of systems installed and operating 


lt itive, i | idel - = 

- ———————S St CS and those under construction (*) or under contract (** 

Job-Proven Microwave ... by the Leaders of 
the 2-Way Radio Industry 


Motorola Systems Are In and 
Working for These Companies: 


For full details—write Dept. 2286-PE 





Pacific Power and Light Co., *Greenwood Telephone Co., 
Portland, Ore. Greenwood, So. Car. 
Brazos River Electric Transmission *Santa Fe Telephone Co., Melrose, Fla. 
Cooperative, Waco, Tex. *Middle South Utilities, Pine Bluff, Ark. 
Illinois Power Co., Decatur, III. *Bonneville Power Administration, 


Central Illinois Public Service ‘ Chehalis, Wash. . s 
oso weet he Motorola Microwave 


Pan American Pipeline Co., 


Houston, Tex. *Freeport Sulfur Co., New Orleans, La. 
Shell Pipeline Co., Houston, Tex. *Texas Electric Co., Ft. Worth, Tex. ; : : 
Panhandle Eastern Pipeline Co., **West Coast Telephone Co., Motorola Communications & Electronics, Inc: 
Kansas City, Kans. Everett, Wash. see 
Mid-Valley Pipeline Co., U. S. Atomic Energy Commission A SUISIDIARY OF MOTOROLA 
come ex. Ges © Po ane he i, Co., ae 0. , 
uthern Counties Gas Co., outhern California Edison Co., ene) me @ilekeltha : : : 
4, Los Angeles, Calif. Los Angeles, Calif. 9 N Ave., Chicago 51, Hlinots 
La Fourche Telephone Co., Rogers Majestic Electronics Ltd., Toronte, cangee 


Golden Meadow, La. 
—with 20 additional systems under construction 














THE PETROLEUM ENGINEER, May, 1953 To obtain more information on products advertised see page *.55 D-4 ] 






. b : ow 
Ee Me. , 


ft 


é 
ty 


N 
Wha 


oon aie # 
NA 


Battery of heavy crude oil burning diesels, each powering a quintuplex plunger pump is heart of modern pumping station. 


Revamped Station Has Interesting Features 


Steam-powered plant is displaced by heavy-crude burn- 
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ing diesels, quintuplex pumps, and automatic controls 


Revampine of Union Oil Company’s 
Junction station, recently completed, 
makes it one of the largest diesel pump- 
ing plants on the West Coast. This sta- 
tion, out in the middle of nowhere, is 
one of the most important units in an 
expansive pipe line system that feathers 
into most of the producing areas of the 
San Joaquin Valley. By trunk line it 
links Coalinga to the north, Bakersfield 
to the east, and their respective laterals, 
with coastal facilities at San Luis 
Obispo and Avila. The Coalinga ter- 
minal, incidentally, has a jump-over to 
another company’s line that connects 
with San Francisco and way stations. 
Junction station is aptly named, for it 
marks the junction of the main eastern 
and northern arms of the system, which 
has been in continuous operation since 
1910. 

The modernization process was en- 
gineered by Ehrhart and Arthur, In<., 





*Editor, Pacific Coast. 
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Los Angeles, and effectuated by En- 
gineers Limited Pipeline Company of 
Bakersfield and San Francisco. It in- 
volved the literal abandonment of the 
original station with its complement of 
three main line steam pumps—two 
large fly-wheel units and a straight line 
dual expansion unit—receiving their 
power from four long-drum boilers that 
were fueled with heavy crude oil. In- 
spection had shown the boilers to be 
much the worse for their 40 years’ serv- 
ice and the operating efficiency of the 
entire plant, indeed, was down some- 
where between 3 and 4 per cent. 

In place of this, after a careful analy- 
sis of all the pertinent factors, there was 
substituted a new station equipped with 
six horizontal quintuplex pumps, driven 
through speed reduction gears by six 
iuedium-speed diesel engines of the kind 
already so satisfactorily employed at 
the company’s Antelope station, some 


EXCLUSIVE 






















12 miles to the north. These engines are 
adapted to the use of 16-deg API crude 
as fuel, which is available directly from 
the heavy oil line, and this combination 
of pumps and engines results in a trim 
compactness that is in strange contrast 
with the sprawling character of the old 
steam pump and boiler tandem. Neither 
trimness nor compactness, however, 
were the significant goals in this pro- 
gram of change—the important objec- 
tives were flexibility, simplicity, and a 
rational degree of efficiency, all of 
which have apparently been attained in 
the make-over process. 

Although the pumps and _ prime 
movers constitute the principal items in 
the new station, there was much inci- 
dental equipment and device that had to 
be integrated into the total scheme, and 
the details of these and the manner of 
their functioning will be of interest to 
pipe line engineers and operators. As 
intimated, the station handles consider- 
able quantities of heavy crude oil, the 
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Sixty-five years of experience in the desig: 
production of gears, plus the facilities of 
modern plants, enable Western Gear Wor! 
fill the need for standard or special gears 
gear units on any pipeline pumping job. Q 
dependability and a minimum of mainten 
under heavy-duty, day-in and day-out 
tinuous load, is the reaso 
Western Gear Works 


spread acceptance in this 


For your information... New pipeline 
drive Bulletin No. 5204 will 
upon request...on your lett 
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Tp Ra onetocorers of PACIFIC WESTERN Gear Products Tans § 
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ea Pacific Gear & Tool Works | © Houston 


Write, wire or phone your nearest Pacific- Western off 


Plants— 417 Ninth Ave. S., Seattle 4, Was! 

2600 E. Imperial Highway, Lynwood (Los Angeles County), Cz 
1035 Folsom St., San Francisco 3, Ca 

Belmont (San Francisco Peninsula), Cz 
117 N. Palmer St., Houston 3 


Representatives-— N. 2605 Division St., Spokane, Wa 
930 S. E. Oak St., Portland 14 
Room 212, Ross Bldg., Denver 2, ¢ 
500 South Ervay Street, Dall: 
Engineering & Machinery Ltd., 1366 W. Broadway. Vanco 
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For years Masoneilan Control Valves 
have been the inevitable choice for large 
petroleum pipe line applications because 
Mason-Neilan has kept out front in de- 
velopment of pipe line valves. Only 
Mason-Neilan builds control valves, es- 
pecially for pipe lines, including all these 
rugged structural features: 


e extra large — 24 inch diameter — molded 

diaphragms with 330 sq. in. effective area. 

extra long stroke — up to 4 inches. 

¢ 6-30 psi spring range plus large diaphragm 
area insures powerful motor. 


¢ large diameter stems in keeping with gener- 
ally rugged construction. 


MASON- 


REGULATOR COMPANY 
1197 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


Sales Offices or Distributors in the Following Cities: New York ¢ Syracuse * Chicago « St. Louis ¢ Tulsa ¢ Philadelphia ¢ Houston 
Pittsburgh « Atlanta Cleveland « Cincinnati « Detroit ¢ San Francisco * Boise Louisville ¢ Salt Lake City « El Paso « Albuquerque 
Charlotte « Los Angeles * Corpus Christi * Denver * Appleton * Birmingham ¢ New Orleans ¢ Dallas « Seattle 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 





To obtain more information on products advertised see page E-55 


steel diaphragm cases. 

¢ spring barrel designed to permit use of cast 

steel yokes where required. 

extra long, heavy top and bottom plug guides. 

¢ solid valve plugs of V-port design. 

oversize flanges available (e.g. 14” body with 

18” flanges). 

¢ sizes up to 16” with body ratings to 1440 psi 
@ 100°F. 


¢ high Cy with minimum pressure drop in open 
position, combined with desirable flow char- 
acteristics. 


These superior features, combined with ac- 
knowledged Masoneilan quality, constitute still 
another example of why you get more for your 
money when you buy Masoneilan Control 
Valves. 


Typical Installations of Masoneilan Pipe Line Control Valves 
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Pumps from reverse side with engines at left. This a very compact combination, 
which besides being effective saves floor space. 
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Picturesque shot of yard piping with insulated hot oil lines showing clearly. 
Note all lines and valves are placed for easy vision and access. 


Another view of lines outside main building, well arranged both for effective 
maintenance and good housekeeping which, of course, is safety. 


line viscosity of which was formerly re. 
duced by passing it first through ey. 
haust steam heaters. The preheating jg 
now done more effectively by dire. 
fired heaters, utilizing the heavy crud 
oil itself as fuel. 

The station has three incoming § jn 
lines and three outgoing lines of the 
same size, with adequate storage space 
to take care of any emergency. Cop. 
nections between these lines and the 
station facilities have been located 
where they can be clearly seen and 
identified; and manually operated 
valves have been placed for quick ang 
easy accessibility. This latter is trye 
also of the central panels for automatic. 
ally operated valves, all of which makes 
for safety in addition to neatnesgs and 
dispatch. 

A distinctly modern feature of this 
modern pipe line outpost is a central. 
ized control system in the main pump- 
house where the operator, without ris. 
ing from the console, may gage any or 
all of the storage and relief tanks, 
Simultaneously, he is apprised either 
visibly or audibly, or both, of excess 
pressure on any of the lines; of the low 
water level in the diesel engine make. 
up water tank, and of the fact that the 
station sump pump is in operation, On 
the panel are instruments to record dis. 
charge pressures on the three outgoing 
lines; temperatures of the heavy oil, in- 
coming and outgoing, and an instan- 
taneous indication at any time of the 
suction and discharge pressures at all 
booster and main line pumps. 

The choice of the positive displace- 
ment main line pumps over centrifugal 
was based entirely on the high viscosity 
crude handled by the station, and the 
ultimate choice of the quintuplex units 
was designed to reduce the pulsation ef- 
fect to a minimum. Size, of course, was 
determined by pumping requirement. 
Twin units were selected because the 
three outgoing lines are not usually op- 
erated at full capacity; but when they 
are, they require additional pumpage to 
maintain the high throughput. It was, 
thus, desirable to provide for consider- 
able flexibility in pump usage by having 
the greater number of units, and 0 
manifolding them as to permit sufficient 
combinations of capacity to perform any 
likely operation without squandering 
power. ’ 

The line pumps,* 5-in. by 8-in. hor 
zontal, single acting, quintuplex plu. 


ger units are capable of developing 5” 
bhp at 1200 psig discharge pressure. 
They are equipped with fully enclosed 
power end, pressure type oiling system, 
and were initially designed for thos 
installations in which floor space 18 4 


limiting factor. They are actuated 
through speed reduction gears with 4 
5.8 to 1 ratio and a Class 1 AGMA serv 
ice factor of 2.30. Normally, the heavy 
line receives 1050 bbl an hour at 800 
psig, and the above specifications welt 
predicated on a possible increase 10 
1200 psig. 

The enginest are 6-cylinder diesels 
rated 216 hp at 720 rpm with 80 bmep. 


*OWS quintuplex plunger type. 
+Enterprise. 











Since 1932, Farrel has worked closely with the oil 
industry in developing speed increasers to meet 
normal as well as unusual requirements. 


S U 4 4 LY | N G T oo f The remarkable performance record of the hun 


dreds of these units now in service has established 
a virtual guarantee of satisfaction. All of them 


IDEAL SPEED INCREASER [itectotcrt aan paiaaiiaaa 


Farrel Type SI units were the first spee« 

t 0) R T a E J 0 K increasers to be placed on the market in a standard 
series. The modern SI line consists of 49 standa: 

sizes with speed ratios ranging from 1:1 to 12:1 

' | 4 For higher ratios, units using two sets of gears are 

is a Fa rre I specia I t y supplied with ratio range from 12:1 to 40:1. Two 


pinion units, designed to transmit power from a 
single engine to two pumps, are also available 


For further information, send for a cop) 
cou Bulletin No. 448A. No cost or obligation. 
ara ae | Hw =—FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN 
tanks, et cog gt By He thle as Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsb 
1 either Pe: Bs. :, ; Akron, Detroit, Chicago, Memphis, Minnenpolis, Portland 
- . : (Oregon), Los Angeles, Salt Lake City, New Orleans: 


Plants: Ansonia and Derby, Conn., Buffalo, N.Y. 


excess 
the low 
e make. 
that the 
ion. On 
ord dis. 
utgoing _ oe = 

oil, in a ’ SINGLE STEP-UP UNITS 
mp ; 2 transmitting 300 HP from internal combu 
ot the : ~ ; engines to centrifugal pumps. 


DOUBLE STEP-UP UNITS 


transmitting 1300 HP from 240 RPM 
to pumps operating at 3150 RPM. 


TWO-PINION UNIT 


delivering 300 HP to each of two pun 
a single 600 HP engine. 


OIL FIELD REPRESENTATIVES: 
Hercules-Lupfer Engine Sales Co., 124 N. Boston St., Tulsa 1, Okla 
V. W. Osborne, 860-A M&M Building, Houston 2, Texas 
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for use as fuel in the diesel engines. 


Junction pump station main building, pipe manifolding, and immaculate yard, with storage tanks in background. 


These are 8-in. by 10-in. solid injection, 
four-stroke-cycle units, the rating of 
which can be increased by supercharg- 
ing from 80 to 100 bmep, to build up to 
the 324 hp requirement of prospective 
future loadings. It has been calculated 
that there may be considerable fluctua- 
tion in the loads on individual pumps 
(there are two for each outgoing line), 
and that in consequence engine speeds 
should be variable within corresponding 
limits. The anticipated range of the 
pump load is between 300 bhp to 540 
bhp, which would necessitate varying 
the engine speed between 400 and 
720 rpm. 

Each engine has its own individual 
fan cooler actuated by an electric 
motor. These are situated outside the 
pump house with connecting piping 
conveyed in a plate covered trench. The 
engine water outlet is maintained at 185 
F, and lubricating oil entering the en- 
gine is held at 175 F, by a heat ex- 
changer in the jacket water system. In 
starting, the engine is first warmed up 
on diesel fuel and is switched over to 
crude oil when the appropriate tempera- 
ture has been reached. Meantime, of 
course, the rise in temperature simul- 
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Heater units for bringing crude oil to proper temperature 





These are suction and discharge lines to main line pumps. 






Note easy accessibility of valves; all lines are above-ground, 











taneously prepares the system for the 
proper injection (after filtering) of the 
heavy oil. 

The crude oil used as fuel is taken 
initially from a 1000-bbl storage tank. 
Thence it is transferred to a 200-bbl 
feed tank. From this latter it flows by 
gravity through oversize lines to the en- 
gines where, by means of heat ex- 
changer in the engine jacket water sys- 
tem, it is heated to 180 F. Then ‘it is 
filtered as it goes to the suction of the 
engine fuel oil pump and finally is dis- 
charged through absorbent cotton be- 
fore being picked up by the cylinder in- 
jection pumps. When an engine is to be 
shut down, it is run for a few minutes 
on diesel fuel before being stopped 
completely in order to purge the system 
of crude oil and make the next start-up 
a little easier. It has been found that, if 
this is not done, it becomes necessary to 
disconnect fuel lines and _ injector 
pumps, and clean them before the en- 
gines can be started again. 

The two pumps that circulate the 
heavy oil through the heaters prior to 
its discharge into the outgoing lines are 
motor driven, positive displacement, 
gear-type units of a make that is capa- 





ble of picking up cold, viscous oil from 
storage and moving it through the ex- 
change system to the booster pumps. 
These latter (the booster pumps) are 
three in number and are used to take 
the hot, heavy oil from the heaters or 
the light oil direct from station storage 
and discharge it into the main lines at 
an initial pressure of 15 psig. For this 
service horizontal, split-case, double- 
suction, single-stage, motor-driven, 1700- 
rpm pumps were installed. 

To heat the heavy crude, direct-fired 
heaters, utilizing the heavy crude from 
the line as fuel, are employed. One of 
these is rated at 10,000,000 Btu per 
hour, and the other at 6,000.000 Btu. 
They consist each of two tubular sec- 
tions—a radiant and a convection—one 
mounted above the other. The cold oil 
enters the convection (top) section 
where its viscosity is reduced and tur- 
bulent flow is excited before it enters 
the radiant section. 

The heater burners are of the rotary 
cup variety, and because they utilize 
heavy oil and no gas is available, they 
cannot be fully automatic; however. 
once the burner is lighted, control is 
established through a modulating elec- 
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PHOTOGRAPHIC MAPS 


Controlled mosaics, contact 
prints, strip maps for pipe- 
line location. An accurate 
picture of the ground itself. 


REGIONAL BASE MAPS 


Tied to geodetic control, 
showing the permanent land- 
line net in accurate position 
and orientation, regardless 
of distance and political 
boundaries. 


OWNERSHIP MAPS 


Made from above controlled 
mosaic base and furnished 
on film to overlay the photo- 
graph, giving proper owner- 
ship of the line as located on 
the photograph. 


Inquiries invited on any mapping problem — without obligation 


EDGAR TOBIN AERIAL SURVEYS 







THE MAPPING AGENCY FOR THE OIL 


THE PETROLEUM ENGINEER, May, 1953 To obtain more information on products advertised see page E-55 D-49 


G- 
560,000 SQUARE~ /MILES OF CONTROLLED MOSAICS 
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Vi FROM WHICHTO SELECT 


Srom Controlled Aerial Maps ! 


Possible routes for pipe line location are 
numerous, but there’s only ONE efficient 
route, and it can be chosen in a matter 
of hours - not weeks - from Edgar Tobin 
Aerial Surveys’ vast library of controlled 















aerial photographs! 


The use of Tobin Maps is the time-saving 
and money-saving way to choose a pipe 
line route tailored to YOUR territory. 


OFFICES: 502 W. MISTLETOE, SAN ANTONIO 1, TEXAS 
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Ed Riggle, tour engineer, is in command of panel from which any station 
operation can be observed and controlled. 


tric controller. When the control me- 
chanism is in operation, the burner 
flame is monitored by an electric eye 
that shuts-off the fuel supply and the 
burner motor in case of flame failure. 
The flow of oil and the burner motor 
are also automatically stopped by a flow 
switch in the same circuit when the oil 
flow drops below the pre-set minimum. 

All lines carrying substantial pres- 
sures are adequately protected by relief 
valves and when the bypasses are in op- 
eration the fact is automatically indi- 
cated on the station’s alarm system. 
Outgoing lines are protected against ex- 
cess pressures by diaphragm-operated 
control valves, whose activation is also 
noted on the alarm circuit. 

From the station office in the central 
section of the main pump house, one 
can see clearly at all times both the 
station yard and the pump room, at least 
those sections that it is necessary to see 
in order to know that operations are 
proceeding smoothly. Sound-proofing 
and air-conditioning add distinctly to 
the comfort of the operator and to the 
efficiency of his effort. In this office is 
the console from which most of the sta- 
tion activities are controlled. In one 
spot are switches to stop all pumping 
units should that become necessary. In 
another are remote gaging switches by 
means of which all seven of the station’s 
55,000-bbI tanks may be gaged at any 
time. 

In still another is the alarm system, 
which automatically warns the operator 
when there is excess pressure on any 
of the three outgoing trunk lines or the 
three incoming lines; insufficient water 
in the diesel engine make-up water 
tank, and when the sump pump is op- 
erating. Simultaneously indicating or 
recording instruments give suction and 
discharge pressures of booster and main 
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line pumps, temperature of incoming 
and outgoing heavy oil, and line pres- 
sures on the three outgoing lines. 

Starting air for the diesel engines 
and air for the instruments is provided 
by two 250-psig air compressors, each 
having a motor drive with a gasoline 
engine standby. 

The station is protected by as com- 
plete and comprehensive a fire-fighting 
system as possible. There are two 5000- 
bbl water tanks, receiving their supply 
through a 6-in. line from Lost Hills 
some 8 miles away; and the fire pump 
house contains two centrifugal fire 
pumps, one motor-driven and one gaso- 
line-engine driven. The yard is well 
equipped with hydrants, and there is a 
dry type automatic fog system in the 
main pump house, which is paralleled 
with a water-pressured pilot system that 
is held in check by diaphragm pressure. 
When the temperature gets sufficiently 
high, a fusible plug releases the pres- 
sure, and the valve simultaneously 
opens. Pressure on the water lines, auto- 
matic operation of the fire pumps, and 
automatic broadcasting of the fire 
alarm, are all tied into this system by 
various ingenious systems and contriv- 
ances. 

The Junction station, despite its iso- 
lation, is thus one of the most modern 
of California’s pumping plants. It is 
probably about as nearly automatic as 
such a plant could be considering the 
fact that it is so far removed from cen- 
ters of power and sources of supply. It 
represents in a very eloquent way the 
persistence and ingenuity of industrial 
enterprise. Until a few short months 
ago, Junction operated pretty much as 
it did when the station was first started 
in 1910. Today, in equipment and in 
method, it is as up-to-date as the atom 
bomb. x*** 
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Work Has Been Resumed on 


Trans Mountain System 
Actual pipe laying on Trans Moy, 
tain’s $92,000.000 oil pipe line between 
Edmonton and Vancouver has been x, 
sumed, S. D. Bechtel, chairman of the 
board of Trans Mountain Oil Pipe Line 
Company, stated at the company’s ap. 
nual shareholders’ meeting in Toronto, 
This year’s construction program 
Bechtel stated, provides for six pipe 
line gangs or spreads along the route. 
This represents a substantial increas 
over last year’s operations. Two of these 
are being operated by Mannix. Ltd., of 
Calgary; three by Comstock-Midweg. 
ern, Ltd., of Toronto. and one by Ap. 
derson International Constructors, Ltd, 
of Edmonton. In all, there are 399 
miles of pipe to be laid this year. 

In addition to work on the 24in, 
main pipe line. construction has been 
continuing during the winter and js 
proceeding according to schedule on the 
pumping stations at Edmonton, Edson. 
and Kamloops. the tank farms in Ed. 
monton and Vancouver. Work on the 
marine loading dock at Vancouver 
started earlier this month. 

All major river crossings, including 
those of the Fraser River at Port Mann 
and the North Thompson at Kamloops 
have been completed. The pipe line is 
scheduled to be placed in operation in 
August and oil should reach Vancouver 
during October. 

The primary market for the crude oil 
transported through Trans Mountain, 
according to Bechtel, will be the refin- 
eries in the Vancouver area whose ca- 
proximately 300.000 bbl of oil a day. 

When Trans Mountain begins over. 
ating this fall, its capacity will be 120; 
000 bbl a day. This capacity probably 
will be increased by the construction of 
an additional or fourth pumping sta 
tion to 150.000 bbl a day by July, 1954. 

Ultimately, by the construction of a 
total of 14 pumping stations, Trans 
Mountain will be able to transport ap- 
proximately 300,000 bbl of crude oil a 
day. 

“The canacity of the Trans Moun- 
tain pipe line will be expanded as the 
demand for Alberta oil in British Co- 
lumbia, off-shore points, and the Pacific 
Northwest increases” Bechtel stated. 
“This demand will be directly affected 
by the availability of Canadian west- 
ern crude oil for shipment to the Pa- 
cific Coast and by the price, including 
transportation costs. at which the oil 
can be sold competitively in the world 
markets. 

To handle the oil transported in ex- 
eess of the Vancouver area refineries 
capacity, Trans Mountain now has un- 
der construction a Marine Terminal at 
Westridge on Vancouver Harbor. which 
will be completed this fall, and plans 
to construct a spur into the U. S. 

The spur, which will be completed 
in 1954, is to connect with a new refin- 
ery being built at Ferndale in the State 
of Washington. The Board of Transport 
Commissioners for Canada has issued 
to Trans Mountain Oil Pipe Line Com- 
pany a permit for that portion from 
Sumas to the International Border. 
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=a Twenty-two years ago, Gulf Refining Company installed 
Tt ap- ‘ ° ° ° : hy 

. oil a 98 Alco Diesel Engines on Its new, 700-mile Tulsa-to- 

Spencerville Junction pipeline. Today, those 28 Alco 

Moun- Diesels have completed more than 165,000 hours of 
= oe service and < ating at 981% availability. And 
& Go and are operating a 6% y. / 
Pacific since 1941, when the output of the 
—_ increased, they have been in actual service an average 
ecte - A 

pene of 97% of the time. 
he Pa- p , : , United 
luding umping station superintendents throughout the nitec 
he oil States and Canada specify Alco Standardized Diesels 
world because of this kind of proved dependability ——and 
because of these economy features: 
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v ze For the complete story on Ale 
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issued You will find them in New York. Beaumont, Chicago. 
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o Diesel Engines. contact 
Company Sales Office. 





< OF MODERN ENGINEERING 


AMERICAN LOCOMOTIVE COMPANY 
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T HE West Texas Gulf Pipe Line Com- 

pany system, a giant 20 and 26-in. 579- 

mile pipe line serving the Permian 

Basin where more than 20 per cent of 

the nation’s proved oil reserves exist, is 

now in operation. This important sys- 

tem serves refineries in the Gulf Coast 

area, and connects with Mid-Valley 

Pipeline at Longview to help supply 

refineries in the Great Lakes region and 

the Ohio River Valley. Furthermore, at 

Big Sandy, 19° miles short of the ter- 

minus at Longview, the system connects 

with Gulf’s north-south pipe line. This 

makes it’ possible to ship crude north 

to Perryman, Oklahoma, from where it 

it sent through Gulf lines and certain 

other connections to refineries in Toledo 

and Cincinnati, Oho, and Pittsburgh, 
Pennsylvania. 

May 12 has been set at the date when 

*Editor, Oil and Gas Pipelining. 
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FRANK H. LOVE* 


the system will be officially dedicated. 
Colorado City, Texas, the originating 
point, will be the site of the observance. 

Companies associated in this project 
are Gulf Refining Company, Sohio Pipe- 
line Company. Sun Oil Company. Pure 
Transportation Company. and Cities 
Service Pipe Line Company. Gulf was 
in charge of construction and is the op- 
erating company. 

From its point of origin at the Colo- 
rado City Gulf station in Scurry 
County, the new West Texas Gulf sys- 
tem extends eastward to Ranger station 
in Eastland County. a distance of 131.5 
miles. From that point the route is 
southeast to Wortham station in Free- 
stone County, 142 miles. What is known 
as the Lucas segment runs southeast a 
distance of 193 miles to Sun and Pure 


EXCLUSIVE 


PIPE STRINGERS HAD DIFFICULTY IN SOME HILLY AREAS, 


New Pipe Line From Permian Basin 


West Texas Gulf system, constructed of 20 and 26-in. pipe, 
designed to take 333,000 bbl of crude oil a day from area 


Oil Company’s tank farm at Nederland 
in northwestern Jefferson County. From 
Colorado City to Nederland the line 
pipe is 26 in. in diameter. At Wortham 
station the system branches and a 20-in. 
line has been laid northeast to Long- 
view, and in length is 112 miles. At 
Longview the line ties into the Long- 
view station of Mid-Valley Pipeline 
Company, which transports the crude 
oil to middlewestern and eastern refin- 
ing centers. 

Capacity of the system between Colo- 
rado City and Wortham is 333,000 bbl 
a day at 750-psi maximum line pressure 
based on weighted yearly average crude 
to be pumped. From Wortham to Neder- 
land the capacity is 242,000 bbl a day 
at a pressure of 750 psi, and from 
Wortham to Longview 159,000 bbl a 
day at 825 psi. 

Insofar as con- 


construction was 
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PANAMA - WILLIAMS COMPANY LAID 
190 MILES OF WEST TEXAS GULF PIPE LINE 









@ This largest diameter crude oil pipe line ever built called for the 
utmost from men and machines through the long, hot, dry summer and 
the wet winter over the forty miles of 20-inch pipe laid from Wortham, 
and the 150 miles of 26-inch pipe laid between Centerville and Neder- 


and land. Mile after mile through the blowing dust and sand of summer and 


-_ the mud and cold of winter the experience of our top men assured 
ine ° . ee ® 

wae completion in the minimum of time. 
)-in. 
yng- 
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the With Panama-Williams Company spreads your line will be laid 
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SERVE MISSISSIPPI RIVER FUEL! Cc 
LOUISIANA-TO-ST. LOUIS) N. 













Five 1100-hp Ingersoll-Rand KVG com- 
pressors in the Glendale compressor station 
No. 2 (near Star City, Ark.) in Mississippi 
River Fuel’s 700-psi pipeline. The com- 
pressing cylinders of one unit are shown 
at right. 


help deliver daily 
capacity of 400,000,000 
cubic feet of gas 


An I-R gas-engine generating 

unit and two air-starting com- 
’ pressors also serve the same 
station. 





COMPRESSORS © AIR TOOLS © ROCK DRILLS © TURBO BLOWERS © CONDENSERS * 
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EXDRIVEN UNI 


"UE CORPORATION'S VITAL 
UIS| NATURAL GAS LINE 





he Mississippi River Fuel Corporation’s two 431- 

mile pipelines supply all of the natural gas for 
the teeming metropolis of Greater St. Louis, leading 
industrial center of the Mississippi valley. Nineteen 
compressor Stations along the 1466 miles of pipe line, 
including feeder and lateral lines, provide a capacity 
of four-hundred-million feet per day. 


The gas is carried in two main lines—a low-pressure 
22"-line operating at 450 psi and a high-pressure 22”- 
24”-line operating at 700 psi. The low-pressure line, 
started in 1929, includes five Ingersoll-Rand KVG 
gas-engine compressors and nine gas-engine generating 
units, totalling 7275 hp. The high-pressure line, put into 
operation in 1949, is served by 36 KVG compressors 
and 13 gas engine generating units, totalling 39,393 hp. 
(Two more KVG units are being installed on the line 
and four more are on order.) 


Also included in nine of the compressor stations on 
the high-pressure line are two I-R Type 30 air-starting 
compressors. A number of the circulating-water pumps 
in many of the stations are Ingersoll-Rand, too—totalling 
more than 75 units. In addition, I-R Impactools and 
other I-R air tools are used in every compressor sta- 
tion for routine maintenance and plant servicing. 





Ingersoll-Rand takes great pride in being able to con- 
tribute to the success of Mississippi River Fuel’s gas 
transmission system and in the fact that the perform- 
ance of all I-R equipment has been satisfactory. 


For lasting economy and proved dependability in gas- 
line service or processing plants, get the facts on I-R 
Gas-Engine-Compressors. Your nearest I-R representa- 
tive will be glad to serve you. 





Ingersoll -Rand 


11 BROADWAY, NEW YORK 4, N. Y. 848-6 
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~ G 
WISCONSIN %, 
Air-Cooled "~ | 


a* “HEAVY DUTY ENGINES  “%, 


Powering all type of units for oil field problems in the 3 H.P. to 36 H.P. range. %, 





Service parts available in all active oil fields. 


ECONOMICAL DEPENDABLE * PRACTICAL 


WISCONSIN Engines and units will be on display in the HARLEY SALES xd | 
&. COMPANY Building, Block 4 at the INTERNATIONAL PETROLEUM yw 
%, EXPOSITION, May 14-23. We cordially invite you to visit us. 


4 HARLEY SALES CO. 


“~ OIL FIELD DISTRIBUTOR . 
*. TULSA es 
@,, HOUSTON WICHITA wy 

¢, S 
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SERVICE... 


One hundred forty-six members of our or- 
ganization have been awarded these pins in- 
recognition of their service to us and our cus- 
tomers. Together they have over 1238 years of 
experience in every phase of pipe line con- 
struction. It’s pipe line career men like these 
that build your lines when Houston Contracting 
is on the job. 





Teltsromeciiy aiicheel ly akin 
Cenerel Perea General Contractors. 


R. P. Gregory 
. Oil - Gas - Gasoline - Water Pipe Lines 
Associate 


Geo. A. Paina 2707 FERNDALE HOUSTON 6, TEXAS 
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Cleaner Pipelines Co. 


1900 Armour Rd., No. K. C. 16, Mo. 


Efficient cleaning pays off in 
increased gas volume. 


Internal Pipeline 
Cleaning Equipment: 


Expansible cleaners 
Spring loaded cleaners 
Flexible spiral brushes 

Squeegees 





Pipeline Accessories: 

Night caps 

Tipton Pipe clamps 

Pipe hooks & tongs 

O. D. Windmaster 

Tipton hi-pr patches 

Bevelling machines 

Pipeshiner brushes 
Pipe dollys 

Rubber scraper cups 


op: 


pivot 


CLEANING AND PRIMING THE PIPE. 


All items in stock 





cerned, customary practices were em- 
ployed for the most part. The normal 
ditch was excavated with standard pipe 
line trenching equipment. For the 26-in. 
pipe the ditch was cut 42 in. wide. For 
24-in. pipe it was excavated 40 in. wide, 
and for 20-in. pipe 32 in, wide. Depth 


of the ditch in all cases was to provide 
24-in. cover for pipe. At road crossings, 
highways, railroads, creeks, rivers, ra- 
vines, where irrigaied lands, farm ter- 
races, and drainage tile existed, and at 
points where the contour of the earth 
required greater depth, the ditch was 





(Write for catalog) 
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See Composite and Refinery 
Catalogs, or Write for 





Folder On 


VLEETELINE 


PIPE SADDLES 
AND REDUCERS 


Nozzle 
sizes 
from !/4” 
to 24” 

















Also for 
pressure 
vessel 
heads 


Nominal f 3 ’ ASA B16.9 
pipe a ASTM A234 
sizes a 

 « 





Immediate Delivery 


STEEL FORGINGS, Inc. 


P. O. Box 276A ® Shreveport, La 
Foot of Fannin Street 








INSTALLING CASING AT A ROAD CROSSING. 
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MAXIM 
SILENCERS 







































































! 
\ THE MAXIM SILENCER COMPANY 
I 105 Homestead Ave., Hartford 1, Connecticut 
1 Gentlemen: Please send me your bulletin on 
i D Exhaust Silencers O Spark Arrestors 
I Name ie = a er 
I 
| ESS See 
l Address___ 
I 
rs: 1 
I 
I 
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excavated to a depth complying with 
good pipe line laying practices. In rock 
sections the ditch was excavated with 
a combination of ditching machines 
rock plows, backhoes, and by drilling 
and blasting to the width of normal 
ditch measured at the bottom of the 
trench, and having sufficient depth to 
provide for a minimum of 12 in. cover. 
age and a 4-in. padding under the pipe, 
Other than rock there were no particu. 
lar construction problems. 

Five river crossings were made. The 
Colorado River, 248 ft wide, was crossed 
with a 24-in. line. The Brazos River 
crossing is of 26-in. pipe and 36] ft 
wide. The Trinity River was crossed 
twice, with a 179-ft 26-in. line and a 
152-ft 20-in. line. Under the Sabine 
River a 174-ft, 20-in. line was installed. 
All are single line crossings and were 
laid across the rivers im a straight see. 
tion with a minimum cover of 4 ft. Sags 
were placed well back into banks for 
anchorage. emerging from the stream 
at a rise of 1 ft in 5 ft. Banks were re. 
stored as nearly as_ possible to their 
original condition and _ sandbagged 
where needed to prevent erosion. Pro- 
tective coating consisted of a field 
primer, one flood coat of cold tar enamel 
to a minimum thickness of 3/32 in, 
spiral wrapped with glass fiber pulled 
into the enamel, and a second coat of 
cold tar enamel, followed with a spiral 
wrap of 15-lb cold-tar saturated abes- 
tos pipe line felt. The same wall thick- 
ness of pipe was used for river cross- 
ings as for the rest of the line. 

Protective coating for main line pipe, 
other than river crossings. consisted of 
flood coat of cold tar enamel to a mini- 
mum thickness of 3/32 in., spiral wrap- 
ped with glass fiber pulled into enamel, 
followed by a wrap of cold-tar saturated 
asbestos pipe line felt. An exception to 
this procedure was in the case of pipe 
used in casings under highways, roads, 
and railroads. In such instances a sec- 
ond flood coat of enamel was applied 
between glass wrap and felt wrapper. 

Pipe used in construction of the line 
was of double random length joints aver- 
aging from 30 to 40 ft. The 26-in. pipe, 
with 5/16-in. wall thickness, weighs 
85.73 lb per ft and has a yield strength 
of 46,000 and 52,000 psi. In high pres- 
sure areas the 26-in. pipe has a wall 
thickness of 11/32 in., weighs 94.19 |b 
per ft, and has a yield strength of 
52,000 psi. At the lower end of the line, 
into Nederland, the pipe has a wall 
thickness of 14 in., weighs 68.75 |b per 
ft, and has yield strength of 52,000 psi. 

The 24-in. pipe has a wall thickness 
of 5/16 in., weighs 79.06 lb per foot. 
and has a yield strength of 46,000 psi. 
The 20-in. pipe has a wall thickness of 
5/16 in., weighs 65.71 lb per foot, and 
has a yield strength of 46,000 psi. 

Approximately 10 per cent of the 
welds were X-rayed, except in casings 
and stream crossings where all welds 
were thus checked. 

Gate valves were installed on either 
side of major stream crossings and 
header gates on each side of stations 
and future intermediate station loca- 
tions. Line gates were placed at strategic 
locations approximately half way be- 
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FIRING LINE WELDERS. 





PART OF TANKAGE AT COLORADO CITY. 


tween stations and future intermediate 
station locations. 

Contractors for laying the line were 
Anderson Brothers Corporation, Pan- 
ama-Williams Company, Associated 
Pipe Line Contractors, Inc., and Fulton 
and Brodie, Inc. 

Three main line pump stations have 
been provided for initial operation. 
Four intermediate stations are planned 
for the future. The stations are all elec- 
trically controlled for semi-automatic 
operation, Stations presently in oper- 
ation are at Colorado City in southeast- 
ern Scurry County; Ranger in north- 
eastern Eastland County, and Wortham 
in western Freestone County. The fu- 
ture stations will be at Abilene in Tay- 
lor County, Blum in Hill County, Trin- 
ity in Polk County, and Brownsboro in 
Henderson County. 

The stations are equipped with cen- 
trifugal pumps driven by electric 
motors. At Colorado City and Ranger 
there are one 1000-hp and three 2000- 
hp forced-draft ventilated, totally en- 
closed, 4160-v, 3-phase, 60-cycle, 1780- 
rpm motors driving one 16-in. single- 
stage, double-volute, double-suction cen- 
trifugal pump and three 16-in. 2-stage, 
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Pritchard-Built Unitized Gas Compressor Station 
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My Keys Horsepower Per Dollar 


with a 


The Unitized gas compressor station shown 
above in cross section, is Pritchard’s answer to 
the Natural Gas Industry’s demand for increased 
efficiency and flexibility at lower cost per com- 
pression horsepower. 


In this design, each engine compressor unit 
is made as nearly an independent unit as pos- 
sible, with its own radiator-type jacket water 


These Pritchard 
GAS ENGINEERING 


Services are 
Available To You 


Chemical Division 


Power Division 


Petroleum Division 


cooler, oil to gas cooler and water circulating 
pump. As the line load varies, independent 
units may be added to or removed from service 
at will. 


You are invited to make use of Pritchard's 
diversified experience in the Gas Engineering 
field in the design, engineering and construction 
of modern compressor stations or other facilities. 


Compressor stations and additions 
Pressure maintenance units 
Natural Gas Dehydration 
Desulphurization, amine type 
LP-Gas Installations 

Conditioning and treating 
Cooling and heat transfer 
Removal of liquids and dust 


Storage of Natural Gas on solid adsorbents 


Write for Bulletin No. 61.92.001 


Natural Gas Division 


a 
_ District Offices: CHICAGO « HOUSTON * NEW YORK » PITTSBURGH 
TULSA © ST. LOUIS. > Representatives in Principal. Cities from Coast to Coast 
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TANK FARM MANIFOLD AT COLORADO CITY. 


double-volute, double-suction centrifu- 
gal pumps. 

The Wortham station pumps in three 
directions, to Nederland (Lucas seg- 
ment) to Longview, and to Corsicana. 
Prime movers for the Lucas segment 
are one 800-hp and three 1500-hp 
forced-draft ventilated, totally enclosed, 
4160-v, 3-phase, 60-cycle, 1780-rpm 
motors driving one 16-in. single-stage, 
double-volute, double-suction centrifu- 
gal pump and three 16-in., 2-stage, dou- 
ble-volute, double-suction centrifugal 
pumps. Prime movers for the Long- 
view segment are one 500-hp and three 
1000-hp forced-draft ventilated, totally 
enclosed, 4160-v, 3-phase, 60-cycle, 1780- 
rpm motors driving one 12-in. single- 
stage, double-volute, double-suction cen- 
trifugal pump and three 12-in., 2-stage, 
double-volute, double-suction centrifu- 
gal pumps. 

For pumping to Corsicana there are 
one 250-hp and one 500-hp forced-draft 
ventilated, totally enclosed, 4160-v, 3- 
phase, 60-cycle, 3600-rpm motors driv- FORCED DRAFT VENTILATED TOTALLY ENCLOSED MOTORS 
ing one 6-in. single-stage, double-volute, © ARE USED AT ALL STATIONS TO DRIVE THE CENTRIFUGAL PUMPS. 
double-suction centrifugal pump and 
one 6-in., 2-stage single-suction centri- 
fugal pump. BELOW, ELECTRICAL SWITCHGEAR 

The stations are electrically con- ' : 
trolled for sequence operation from a 
console control desk in the control room 
section. The control room has a bay 
window which gives the operator com- 
plete visibility of the pumping equip- 
ment. The console desk is provided with 
a diagram of station lines with indicated 
valving and indicating lights. At sta- 
tions where there are manifolds and 
tank farms a valve control panel is pro- 
vided adjacent to the console desk for 
remote controlling of manifold valves, 
tank farm valves, and other equipment. 
This panel has a diagram showing lines. 

ooster pumps, and valving, and is pro- 
vided with indicating lights. 

Pumping units can be put on or taken 
off the line by an operator at the con- 
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Michigan-Wisconsin 
tes 27 Worthington 


Six Worthington UTC Engine-Compressors, cach 
rated at 1,400 hp, 320 rpm. Installation is at New Windsor, 
Illinois, station No. 9 of the Michigan-Wisconsin Pipe 
Line Company. Each engine uses Worthington’s scien- 


tifically developed uniflo thru-scavenging system. 
Y-TYPES 


BALANCED ANGLES HORIZONTAL 


NO OTHER COMPRESSOR WILL 


To obtain more information on products advertised see page E-55 
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Engine-Compressor 


Big 1,400-hp UTC’s move gas 
through 3 stations along line 


The pipeline that brings natural gas 
to Detroit from northern Texas also 
feeds most of Wisconsin and eastern 
Michigan. 

Three of the compressor stations 
are equipped with Worthington UTC 
gas-engine compressors—eighteen in 
all, a total of 25,000 horsepower. The 
sure-fire, highly efficient performance 
of these units, and many others like 
them, is your best evidence of the ad- 
vantages offered by Worthington’s 
uniflo timed-scavenging system that 
thoroughly removes burned gases. 

But the UTC has many uses other 
than as a pipeline gas-engine com- 
pressor. It can perform with equally 


high efficiency on oil wells for pres- 
sure maintenance . . . in oil refineries 
for solvent extraction, vapor recovery, 
recycling and stabilization of gases... 
in natural gasoline plants . . . in petro- 
chemical processing of products made 
from natural gas under pressure. . . 
andinmanyrefrigeration applications. 

Built in sizes from 1,000 to 2,000 
hp, the uniflo UTC will improve your 
process, if it requires gas compression. 
All you need is a suitable gas for fuel. 
Your nearest Worthington district 
office can give you full information, 
or you may write directly to Worth- 
ington Corporation, Engine Division, 
Buffalo, New York. 

















Delivering Gas to Industrial Detroit, 
the Michigan-Wisconsin Pipe Line Company 
draws from the Texas Panhandle, with many 
utilities buying right off the line en route. 
Operating at its maximum capacity of 343 
MMCF per day, this line is one of the few 
operating at the same capacity throughout the 
year. A tremendous storage field near Big 
Rapids, acting as a reservoir for the whole 
area, takes care of winter demands, absorbs 
summer pipeline surplus. To keep the gas 
moving, the pipeline uses Worthington UTC 
engine-compressors in 3 of its stations. Also 
used at two other stations are nine Worthing- 
ton twin-tandem horizontal gas-engine com- 
pressors totaling 14,400 hp. 


Visit the Worthington Exhibit Building: corner Mid-Continent and Oklahoma Drives. Tulsa Oil Show. 
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PORTABLE COMPRESSORS RADIAL 


OUTPERFORM A WORTHINGTON 
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PETOL STABBING TONGS 


TITAN PIPE TONGS 


TITAN CHAIN TONGS 





PETOL TUBING TONGS 





TITAN FLANGE SPREADER 





—_ 
PETOL FORKED SPINNING LINE 


PETOL & TITAN 


TONGS 


“Most Complete Line of Tongs in the World” 












28 Types 


A TYPE FOR EVERY PURPOSE 


290 Sizes 


A SIZE FOR EVERY EQUIPMENT 
WRITE FOR CATALOG NO. 50 


GEARENCH MFG. COMPANY 
HOUSTON, TEXAS, U.S.A. 


EXPORT OFFICE: 74 TRINITY PLACE, NEW YORK, N. Y. 


To obtain more information on products advertised see page E-55 








PETOL HEAVY 





DUTY TUBING TONGS 


PETOL PIPE TONGS 











PETOL BULL TONGS 
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sole control desk, or this can be done 
locally. Units will not come on the line 
until the cooling fan for the unit is in 
operation to insure purging of the ducts 
before the motor starts. Suction resid- 
ual pressure setting allows the suction 
gate of the pump to open while the dis- 
charge gate remains closed until pres- 
sure in the pump has built up, at which 
time the discharge gate opens. This per- 
mits the stream to pass to the next 
pump, or to the main line, depending 
on the number of units that are desired 
in operation. The sequence of starting 
of any or all units is typical. 

Protective devices consist of mercoid 
switches, which guard against low pump 
suction pressure, high case pressure, 
high outgoing line pressure, high motor 
and pump bearing temperature, high 
motor current, high motor winding tem- 
perature, high pump case temperature, 
with alarm signals sounding before mer- 
coid action. The pressure and flow con- 
trol, automatic and/or manually oper- 
ated, instrumentation is pneumatic 
equipment. Instrumentation being of 
pneumatic operation, automatically op- 
erated air compressors, large volume 
air receiving tanks, air filters, and de- 
hydrators are provided. 

Station buildings are of conventional 
design. Wall height is approximately 
20 ft. Construction features include re- 
inforced concrete drilled flared footings, 
piers and grade beam construction and 
reinforced concrete floors, steel welded 
structural frames with light-weight con- 
crete block panels, non-load bearing set 
into steel frame, flush wall on the in- 
side, aluminum windows, and_ steel 
doors. The floor in the control room 
section of the building is 20 in. above 
the pump room floor. Control room 
partitions and suspended ceilings are 
plastered on steel reinforcings and are 
designed for pressurizing. The fan room 
is situated above the control room. 

These station buildings are completely 





CENTRIFUGAL PUMPS IN. COLORADO CITY STATION. 


fire-proof, and the doors, which open 
outward, .are equipped with panic 
hardware. As further protection against 
fire, various fire-fighting equipment is 
strategically situated in accordance with 
manufacturers’ recommended applica- 
tion. These consist of wall-mounted 
tank type and cart type portable car- 
bon dioxide, dry chemical, and foamite 
fire extinguishers. 

Provision is made for heating the 
control room only, which is by means of 
an electric heater installed on the dis- 
charge duct of the pressurizing fans. 

A total of 3,789,800 bbl of tankage 
has been installed at the three present 
stations. The Colorado City tank farm 


consists of twelve 122,400-bb! and fou 
176,000-bbl tanks, a total of 2,172,800 
bbl. The Ranger tank farm has thre 
55,000-bbl tanks, a total of 165,000 bb! 
At Wortham there are twenty 55,000 
bbl and two 176,000-bb! tanks, a total! 
of 1,452,000 bbl. 

All tanks are gaged by electroni 
gages, which consist of transmitters, re 
ceivers, and high and low level alarms 

Contractors for station constructio1 
were Midwestern Constructors, In: 
Graver Construction Company, H. B 
Zachry Company, and Station Constru 
tion Company. Chicago Bridge and [ro 
Company and Steel Tank Constructior 
Company contracted the tankage. * * 


CONTROL ROOM, SHOWING CONSOLE AND (ON WALL) VALVE CONTROL PANE! 
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For faster, safer clearance that lasts for years 


Kill Brush with DuPont Ammate 


Many users report one spray with Du Pont Here’s why ‘“‘Ammate’”’ works so well. 
“Ammate’”’ kills brush so thoroughly that re- 


@ Kills roots of brush as well as tops, yet allows 
peat sprays are not needed for years. 


low-growing natural cover to come back. 
In most cases, when the original spray job is 


done well, brush is kept under control with 
nothing more than occasional spot sprays start- 
ing five or more years later. This assures lower e Reducing to a minimum the hazard of dam- 
cost brush control with less work for your age by spray drift. 

maintenance crews or custom sprayers. 


e@ Control lasts for years, saves labor of hand 
cutting or annual spraying. 


@ Not hazardous to operators, livestock or wild- 
life. Nonflammable. 


yo pont CHEMIN \ Free illustrated booklet describes how to 
must SD x EA control brush in rights of way with Du 
LA Pont ‘“‘Ammate” weed and brush killer. For 
your copy, write Du Pont, Grasselli Chem- 

icals Dept., Wilmington, Del. REG. U.S. PAT. OFF. 


On all chemicals always follow directions for ap- 
plication. Where warning or caution statements 


on use of the product are given, read them care- BETTER THINGS FOR BETTER LIVING 
_ ..e THROUGH CHEMISTRY 
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Cleaning out sediment can cost 
you plenty; tests show you don’t 
have to do it— You can cut down 
or completely avoid the cost and 
nuisance of cleaning bottom sedi- 
ment out of tanks. See how actual 
operating tests prove it. 

The tests were made by a well- 
known pipeline company, on tanks 
whose average build-up of bottom 
sediment and wax was 7 feet in 2 
years. 

Three newly-cleaned tanks were 
used. A LIGHTNIN Side Entering 
Mixer was installed in one tank 
only. The mixer was operated only 
when emptying the tank to keep 
sediment in suspension in the 
OF crude. 

At the end of 7 months, the two 
tanks without mixers had each ac- 
cumulated a 3-foot level of basic 
sediment and wax. This repre- 
sented a dead loss of 12% in tank 
storage Capacity. 


The tank with the LIGHTNIN 











vs Fr ; 
Mixer was clean as a whistle. No 
dead inventory! 
d You can make savings like these 
—LIGHTNIN Mixers can save you 
' all of what you now pay for clean- 
|. 
VING GET THIS FREE BULLETIN 
STRY New illustrated bulletin shows in detail how 
$s LIGHTNIN Mixers quickly pay for themselves 
by suspending sediment in your tanks. De- 
1953 scribes models and sizes available. Mail 


Soupon today for your copy. 
MIXCO fluid mixing specialists 


INO MORE 


=|30TTOM 
SEDIMENT 


fo steal your profits 


ing out tanks. (In the test reported 
here, it cost $1,600 each to clean 
out the two tanks not equipped 
with LIGHTNINs.) 

You get the full use of your 
tanks, too. Up to 12% more 
capacity per tank. Tanks seldom 
or never need be taken out of serv- 
ice for cleaning. Thus you have 
more total capacity available at all 
times, for handling peak loads. 

You collect on a// the petroleum 
values that go into your tanks. No 
loss of merchantable material due 
to settling. LIGHTNIN Mixers pay 
for themselves in less than the first 
year of operation. 


Guaranteed to do the job right— 
Your money back if LIGHTNIN 
Mixers don’t satisfy you in every 
respect. LIGHTNIN Side Entering 
Mixers are also used for blending 
in nearly every major petroleum 
refinery in the country. Many have 
been in continuous service 20 
years and more. 

The sooner you decide to install 
LIGHTNINs in your tanks, the sooner 
you'll startturning bottom sediment 
into profits. Write or wire for full 
details. No obligation. Do it today. 


“Liohtain Mixers 


LIGHTNIN Side Entering Mixers, like this unit on 
crude oil holding tank, are supplied in sizes from 
1 to 25 HP, for tanks up to 5 million gallons 
capacity. 























TANKS A and B. Here's what happened in just 
7 months, without a LIGHTNIN Mixer. A 3-foot 
build-up of sediment and wax in both tanks. Lost 
12% of tank capacity; $3,200 for cleaning out 
the two tanks. Each tank was out of service two 
weeks for cleaning. 























TANK C. Clean as a whistle, after 7 months’ use 
No noticeable accumulation of sludge. Sediment 
was held 100% in suspension by LIGHTNIN 
Mixer. Saved: $1,600 cleaning cost, plus several 
hundred dollars in petroleum values, formerly 
lost ‘as bottom sediment. 


See you at the Exposition—May 14-2 
LIGHTNIN Mixers—Booth No. 3, California Bldg 


LIGHTNIN Mud Mixers—at Dresser Industries, Inc., £ 


 wachaeanter dear da: treatment onder te Ne Rakion gal ge hago voRT TERRES 


MIXING EQUIPMENT Co., 


127 Mt. Read Blvd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


Please rush: 


| 

| 

| 

| 

| 

| 

I 

! 

| (New Bulletin B-503 on LIGHTNIN 
Mixers for sediment control, 
! 

| 

| 

I 

1 

| 


[[] Catalog B-104, fully describing 
LIGHTNIN Side Entering “Mixers 


[[] Condensed Catalog B-106, de- 
scribing complete line of LIGHTNIN 
Mixers 


[8-107 Confidential Mixing Dato 
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John K. Riley (left), Ford, Bacon and Davis, assisted by G. E. Thayer of Edgar Tobin Aerial 
Surveys, select route for proposed line from Tobin Aerial photos and ownership maps. 


AERIAL PHOTOGRAPHS IN 
PIPE LINE CONSTRUCTION 












A finished mosaic strip map, three miles 
wide, with the ownership overlay. 


P 615.061. 


Their use eliminates need for preliminary surveys, 


saves materials, and reduces right-of-way costs 


Tme is becoming an ever-increasing 
factor in the building of pipe lines in 
order that the product be delivered 
where needed in as short time as pos- 
sible. Thus, use of aerial photographs is 
now most important for many construc- 
tion projects. The photograph is used 
from the planning stage of a contem- 
plated job until the line is completed. It 
offers a method of planning along any 
proposed route, so that a course as cldése 
as possible to airline can be determined. 
More and more of the pipe line com- 
panies are becoming picture conscious. 

An operating company contemplating 
construction of a pipe line, and knowing 
the points of origin and termination, 
can contact a photographic company 
and request that a photographic layout 
be made of the area under consideration. 
Extensive files are available in the of- 
fices of these companies. 

From this the proposed route is 
staked out on the photograph, using 


*Plant Manager, Edgar Tobin Aerial Sur- 
veys, San Antonio, Texas. 
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tape and thumb tacks to represent the 
placement of the contemplated pipe line. 
A careful study of the photographs is 
made to form a relationship of the 
straight line course to all natural or man- 
made impediments such as rivers and 
their tributaries, orchards, hills, sub-di- 
visions, etc. Ownership maps are also 
inspected to determine congested areas 
or sub-divisions to be avoided. 

After spotting the line on the photo- 
graphs satisfactorily, a strip map is then 
made of the area along the chosen 
route. These strip maps generally are 
3 miles wide, and in any length strips 
desired. The width and length of any 
photographic strip can be made to 
satisfy the requirements and conven- 
ience of the client. 

To supplement the areial photo- 
graphic strip map, a film overlay of the 
ownership map at the same scale is 
also furnished from existing maps. This 
overlay permits the pipe line to be 


EXCLUSIVE 


tied to section or ownership corners be- 
fore the engineer ever makes his ground 
survey. It provides the contractor with 
the actual occupancy and acreage of 
the various fee tracts to be-traversed by 
the pipe line. 

Contact prints for stereoscopic study 
of any portion of the line are also pro- 
vided when required. This study is val- 
uable at river crossings and studies can 
be made of these natural impediments 
before the engineer enters the field. 
The area can be viewed and the best 
crossing point determined — that hav- 
ing the least amount of bank washing 
or erosion. 

The use of photographs with the own- 
ership overlay reduces ground engineer- 
ing to merely staking the line by pic- 
ture detail. It cuts cost by eliminating 
heretofore preliminary surveys. Mate- 
rials are saved by disclosing the nearest 
airline route with its relation to all im- 
pediments, and right-of-way costs are 
reduced through secrecy of operations. 

xk 
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BOSS 


This Cat* D397 Engine is on its own in a temporary 
booster station on the Product Pipe Line between Whiting 


and Indianapolis, Indiana. It drives a six-stage 4x 6 
Byron-Jackson Pump, with an 18,800-bbl. capacity per 
day. The line, owned by Standard Oil Company of Indi- 
ana, Carries refined products only. 


Dependability is vital in this unattended operation, 
where working time depends on the need of the product 
in Indianapolis. Installed with automatic controls, the 
unit maintains uniform discharge pressures, and /or uni- 
form suction pressures or any selective balance between 
the two. Like other Caterpillar Diesels, it is proving a 
sound investment with its reliable, low-cost performance. 


Whatever your job, you can’t beat these rugged yellow 
engines for stamina and economy. They’re easy to install, 
simple to operate and require a minimum of attention. 
They burn low-cost No. 2 furnace oil without fouling. And 


Visit the CATERPILLAR exhibit 
at the INTERNATIONAL PETROLEUM EXPOSITION 





of a booster station for 
Standard Oil Company of Indiana 


they’re backed by a dealer organization that’s on the 

with genuine parts and prompt service, when needed. All 
these—and other advantages—add up to a headache-tree 
money-saving investment for you. 


Leading manufacturers of oil field equipment can su 
ply Caterpillar Diesels in all their products. Engines a 
electric sets are available in 12 sizes up to 500 HP ana 
315 KW. And they’re honestly rated—the output the; 
promise is the output they deliver. Ask your Caterpilla 
Dealer to prove how they can pay off for you! 


Caterpillar Tractor Co., Peoria, Illinois. 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademarks—® 
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Section of 8 in. pipe ready to be towed to 
sea. Negative buoyancy was achieved in this 


case by heavy wail pipe. 


Design of Submarine Pipe Lines for Stability 


Towing a section of buoyed marine pipe line out into the Gulf of Mexico for installa. 
tion in The Marine Gathering Company's Rollover, Louisiana, gas line. This line was 


a 


designed with a specific gravity of 1.44. 


P 615.91 


Providing the correct weight to assure that a line will remain 


in place under varying conditions is of utmost importance 


I wcnease in the number of submarine 
pipe line installations in bays, inlets, 
and rivers along the Gulf Coast of Texas, 
Louisiana, and Mississippi, as well as 
the newer ventures into the open waters 
of the Gulf of Mexico and the Pacific 
Ocean off California, has raised many 
design and construction problems for 
pipe line engineers that require con- 
siderable study and consideration. 

One of the most important and pri- 
mary of these considerations, and one 
that has a major bearing on many of 
the phases of this problem, is the incor- 
poration of stability into the final instal- 
lation by providing such weight as is 
necessary on the pipe line to assure its 
remaining where placed over long pe- 
riods of time and under varying external 
influences. This addition of weight 
through the use of river clamps or con- 
crete coating to provide such stability 
is generally referred to by engineers and 
construction men as “providing negative 
buoyancy” and is expressed in pounds 
per linear foot of pipe in excess of that 
necessary to overcome buoyancy. 

The term negative buoyancy itself is 
a study in contradictions as Webster de- 
fines buoyancy as “the upward force 
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exerted upon an immersed or floating 
body by a fluid.” Therefore negative 
buoyancy would imply a “minus up- 
ward force” or a “downward force 
exerted by a fluid upon an immersed 
body.” This obviously is untrue because 
the force being referred to is being 
exerted by the body, .not the fluid. As 
the term is in common use, however, and 
generally accepted by engineers and de- 
signers in informal discussions, it will 
probably continue in popular use. There- 
fore, inasmuch as the characteristic of 
buoyancy varies with the liquid in which 
a body is immersed, in order to achieve a 
common basis for all cases it might be 
well to define negative buoyancy as “the 
downward force exerted by that amount 
of weight in an immersed body by which 
that body’s specific gravity exceeds 
unity.” 

To begin with, the question first to be 
raised is “Why is a downward force in 
excess of equilibrium required on pipe 
lines laid in rivers, bays, and marshes?” 
The answers are multiple. being differ- 
ent for each particular application. First, 
in river crossings it is necessary that 
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The Author 

R. C. Ledford, manager for The Ma- 
rine Gathering Company, has had a 

P varied career in 
the petroleum, 
petrochemical, 
and pipe line 
industry. 

Beginning in 
the engineering 
department of 
Phillips Petro- 
leum Company 
after attending 
the Missouri 
School of Mines, 
his work includes supervision of design 
of portions of Dow Chemical Company's 
plants at Velasco, Texas, and superin- 
tendent of construction on one of the 
first 100 octane aviation gasoline plants 
completed in Texas during the second 
World War. In addition, he was for a 
number of years chief engineer for 
Barber Asphalt Corporation. Recently 
in addition to his duties with The Ma- 
rine Gathering Company, he has been 
acting as consultant for other com- 
panies on problems concerning subma- 
rine pipe line installations. 
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WESTERN 


HEAT TRANSFER EQUIPMENT 


Within a relatively short period of 15 years the Wester 
Supply Company of Tulsa has gained national recog: 

as designers and fabricators of heat transfer equipment 
the petroleum, pipe line, chemical processing, and r 

gas industries. 


The widespread use of Western telescopic exchange 
atmospheric sections, shell-and-tube exchangers, and 
boilers, has once again proved that the real test 
equipment is in its acceptance by industry. 


Western has gained this acceptance by always doing 
job just a little bit better than seemed necessary 
adherence to rigid engineering codes and specificat 
. modern, up-to-date fabricating equipment... t 
experienced personnel . . . plus a willingness t 
cooperatively with the customer — these are the el 
of PERFORMANCE that have assured industry ACC! 
ANCE of Western produced heat transfer equipment 


We invite you to consult with us on all your heat 
changer needs. Detailed information on our fabr 
facilities will gladly be forwarded upon your request 





WESTERN 


\ MEAT EXCHANGERS 


Mid-Valley Pipe Line Co. 
Mi tured b 

American Republics Corp. nance 

Sunray Oil Corp. ; 

P.O. BOX 1888 TULSA, OKLAHOMA 


Celanese Corp. of America SALES OFFICES ~ DALLAS — HOUSTON 








THE PETROLEUM ENGINEER, May, 1953 To obtain more information on products advertised see page E-55 






























lines be laid in such a manner that th 
be protected from the hydrodynamje 
forces resulting from current flow ing 
direction normal to the axis of the pipe 
line itself. General P. H. Timothy jg 
his article on “How to Prevent Breaks 
in River Crossings”! brings out the fag, 
that such a current flow on an exposed 
pipe line causes it to alternately rise 
and fall as equilibrium conditions vary 
until the line is literally flexed to fatigue 
and resultant rupture. This can only be 
prevented if sufficient weight and slack 
length of line is provided so that, ip 
case of bottom scouring, the line cop. 
















































PROOF (Underground) _ 


y 


fine int 
ter pipe 
COAT had protect® 


parnacles: 


tinues to lower itself with the bottom, 
preventing flow around it that might be 
capable of lifting the line up into the 
streams, in order to protect pipe lines 
HW A S 5 T 0 0 D T n f T ‘ S T 0 a T j M L | from marine traffic (anchors, ete.) 
| dredging operations, sunken debris, and 
| possible marine organism attack, it is q 
TO SOLVE CORROSION PROBLEMS. | | 
| they be buried to a depth of 3 ft below 
| the floor of such bays or streams out to 
| the 15 ft contour. This is added protec. 
| 
inspection of TAPECOATED 
fectively mark the location of the line 
at frequent enough intervals for the 
| guidance of marine traffic. Even if such pe 
Expense ang |. stitute navigational hazards and would 
'¥ Conditions at | be frowned upon by those regulatory 
bY coating with | bodies who pass on proposed installa. 
} 
bagi the line buried in the protective mud of 
ing e | the floor of the various water bodies 
ter) DUE on show 3 A ror h- : 
F cunderw® ice inat er co Third, in the open waters of such seas 
in addition to being protected from all 
the hazards of bays and _ navigable 
é streams detailed above, be protected 


| 
| full stream force. 
minimum requirement of the Corps of 
; | tion for the pipe line operator, because 
ce showed no sign o 
markings were not prohibitively expen. J * 
tions. Here again stability of design is 
| as the Gulf of Mexico and the Pacific 
| 
| 
| 
was TAPECOAT-protected in against sea action itself as a result of 
| 
| 





Second, in bays and _ navigable 

Engineers, United States Army, that 

| in such waters it is impracticable to ef. 

sive, the markers themselves would con- 

of paramount consideration in keeping 

Ocean it is essential that the pipe line, 

for attention wave reflection in comparatively shallow 
an p y 

TAPECOATED waters, and strong lateral currents that 

' can and do prevail in many sea areas. 

Most of these requirements, as de 

tailed above, are known to the design 


engineers dealing with pipe line prob- 
lems today; and yet on occasion a fail- 






Actual experiences like these 


| ure of a line discloses lack. of prelim- 

show what TAPECOAT coal tar inary studies on the particular problems 

protection can do for you. that were probably unique in that appk- 
cation. 

Use TAPECOAT to combat cor- As an example, a pipe line company 


constructed a river crossing on one of 
the major rivers more than two years 
on gathering lines, transmission ago, taking great care to dredge a trench 
for the laying of the line to achieve a 
final minimum coverage of 5 ft below the 


rosion above or below ground 


lines, meter stations, compressor 


stations, distribution lines, pipe joints, bolt-type couplings, river bed. The trench was left to back- 
. . : : fill itself from current action. Some ten 

: ulated lines Bs 
fittings, large bends, large diameter pipe, — . months later an examination of the line 
tanks, and other surfaces subject to corrosion. by divers showed that it had no coverage 
" at all but lay on the bottom of the river 
Write for descriptive brochure and prices 5 ft above its original elevation and com- 


pletely exposed to all the hazards inher- 
_ 


ent to that location. This despite the fact 
The TAPECOAT Company 


that concrete coating had been added to 
Coal Tar Tape P 














provide a negative buoyancy of 25 lb per 
linear foot. In several of the smaller 
river crossing installations, even though 
1533 Lyons Street, Evanston, Illinois | ‘Oil and Gas Journal, March 10, 1952. 


rotection 





Originators of 
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They also know HCPCO’s integrity and punctualit; 
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The Oil Industry‘s 
Oldest 


Engineering Publication 


It's The Petroleum Engineer, read and relied 
upon by operating men throughout the U. S. 
and fifty-one foreign countries. The special- 
ized editions of Drilling and Producing, Re- 
fining and Petrochemical, Oil and Gas Pipe- 
lining and the Combined Edition’s all-indus- 
try coverage are prepared especially for 
operating men. 


Scan carefully the copy in your hands, 
note the calibre and ‘personal assistance’’ 
value of its contents. 


Drop by to see us at: 
Booth 136, Oklahoma Bldg. 
Tulsa Oil Show 


“Petroleum 
Engineer 


P. O. Box 1589 Dallas 1, Texas 














REPAIR LEAKS 


QUICKLY — PERMANENTLY 






SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2’ to 24’ incl. in stock. 


SKINNER-SEAL COLLAR LEAK CLAMP—de- 


signed to stop every type of collar leak in 
ol and gas lines. Sizes: 2” to 13” inclusive. 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 
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Section of Transcontinental Gas Pipe Line Corporation's line being placed across the 
Narrows at New York City. Negative buoyancy was achieved through concrete coat. 
ing line and backfill on trench was rock gravel for maximum stability in currents. 





te 


Making a weld on a section of submarine pipe line in the Gulf of Mexico. The pipe 
line was buried after completion with a Collins pipe line trencher. 


inspection after completion showed the 
pipe line to be properly buried and 
covered, it has been found within a pe- 
riod of a few brief months that the line 
had risen out of the covered trench and 
was again exposed on the bottom. A 
number of pipe lines laid in the marshes 
of Louisiana and Texas, even though 
weighted to provide negative buoyancy 
in varying degrees, have become exposed 
to the extent of being visible from the 
air above the marsh mud after compara- 
tively brief periods. Studies made by the 
engineers of the various companies in- 
volved, prove that although the lines had 
been designed to have a specific gravity 
in excess of 1.0, they had failed to take 
into consideration that the disturbed silt, 
clay, or sand in the bottom of the river 
bed or bay floors had a density consid- 
erably in excess of water and that there- 
fore their lines, which were heavy 
enough to sink in fresh or even salt 
water, were buoyant in the liquid mud 
created by excavating the trench for 
burial. Actual samples taken from the 
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bottom of several major rivers that are 
heavy silt carriers weighed as much as 
80 to 85 |b per cubic foot, a specific 
gravity of 1.28 to 1.36. 

In at least two cases of weighted lines 
being laid in south Texas bays as gath- 
ering lines, the weighting was such that 
the line continued to settle to greater 
depths along portions of its length, tak- 
ing all slack out of the line and distort: 
ing wellhead fittings to the point where 
failure probably would eventually have 
occurred had the condition not been cor- 
rected. From the cases that have been 
cited it- becomes apparent that the true 
-olution of the problem of stability lies 
in the achievement of equilibrium in en- 
vironment insofar as this is practically 
possible. 

When one of the major natural gas 
companies began design work recently 
on an extension of its system, which is 
to be laid this spring in the Delta coun- 
try of Louisiana, they were faced with 
the tremendous project of installing 
more than 185 miles of pipe lines vary- 
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LIMITORQU: 


VALVE CONTROLS 
THAN ANY OTHER MAKE 





The wide preference of petroleum and gas pipe For all types of pipe line or refinery valves, 
line owners and operators for LimiTorque Con- LimiTorque' can provide the right control. Any 
trols, stems from — performance under all available power source such as electricity, air, 
service and climatic conditions. The dependa- a 
or gas may be used. On many recent pipelines 


bility of LimiTorque to open and close pipe line , : : 
valves in adjacent or remote locations quickly, the high pressure gas in the lines has been 
safely and surely is recognized far and wide. utilized as a power source. 


: See our booth in the Riddle and Hubbell Building 
International Petroleum Exposition at Tulsa. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK « PITTSBURGH * CHICAGO - HOUSTON - LYNCHBURG, VA 





Industrial Gears and Speed Reducers 
LimiTorque Valve Controls : 
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ing in sizes from 6 in. to 20 in. in soil 
that is more liquid than solid. Principal 
portions of the line lies in salt 
marshes immediately adjacent to the 
open Gulf, crossing numerous small 
lakes and outlet drains on the estuary 
of the Mississippi River. This meant that 
additional weight in the form of concrete 
coating must be provided for every foot 
of the line on this portion of the system. 
As the expenditure on coating alone was 
quite staggering in its immensity, it be- 
hooved the designers to make a detailed 
study of right-of-way conditions in order 
to provide only the necessary amount 
of weighting and thus avoid not only 
wasting money by eliminating any ex- 
cessive weight in the coating but also 
the increase in laying costs that would 
result therefrom. 

A consulting firm of soil analysts was 
called upon and given the assignment 
of sampling soils along the right-of-way 
proposed and determining their action 
and characteristics. In the tests con- 
ducted, countless samples of the soil 
taken from the right-of-way were sub- 
jected to mechanical agitation with 
fresh, brackish, and salt water with con- 
tinuous hydrometer readings recorded 
both during agitation and periods al- 
lowed for settling and consolidation. 
These recorded hydrometer readings 
were made to determine under what con- 
ditions the mixture attained its highest 
displacement value. 

In some cases alluvial silts composed 
of appreciable fractions of clay main- 
tained a high density over prolonged pe- 
riods even after agitation had ceased, 
whereas other samples having a high 
percentage of sand quickly settled out 
into separate components after agita- 
tion. 

The test indicated that in a number 
of samples, the critical density of the 
liquid was reached as settlement began 











TABLE 1. Minimum thickness of concrete coatings for specific gravity 
requirements in submarine pipe lines. 





Aggregate 


Desired ——_——_—___-——~ 


specific Barites Sand 


Pipe size gravity per cent per cent Density 
2 a ee 0 100 150 
1.25 50 50 170 
1.25 100 0 190 
1.40 0 100 150 
1.40 50 50 170 
1.40 100 0 190 
SM oak awed coonieas 1.25 0 100 150 
1.25 50 50 170 
1.25 100 0 190 
1.40 0 100 150 
1.40 50 50 170 
1.40 100 0 190 
12% X 0.330... 1.40 50 50 170 
1.25 0 100 150 
1.25 50 50 170 
eS rene & 0 100 150 
are 1.25 0 100 150 
ee 1.25 aon ee 150 


I IE vac sc dcevecees 1.25 ar aes 150 





and just before the heavier portion of 
the mixture ceased acting as a liquid 
and began acting as a solid. The studies 
further indicated that in many cases the 
very act of dredging the ditch for laying 
the lines had a considerable effect on 
weight requirements, as the dredging 
action would create the dense liquids 
referred to in the tests above. 


From the data assembled during these 
laboratory analyses, critical specific 
gravities in final results varied from 1.18 
in fresh water areas where silt tended 
to flocculate rapidly to as high as 1.36 
in saline waters where appreciable clay 
content tended to create a fairly stable 
suspension. 

In order to simplify the summation 
of these data and to fit the results into 
a practical framework, three basic spe- 
cific gravity groups were established for 
the various pipe line sizes that were to 
be laid in the system. 

















617 South Raymond Avenue 
Alhambra, California 





There’s NO Substitute 
for X-RAY* 


POSITIVE SAFETY 

SHARPER DEFINITION 

FASTER RESULTS 

MORE ECONOMICAL IN QUANTITY 
INSPECTIONS 


*True X-ray means radiation generated by an X-ray tube. 


EXPERTS IN X-RAY INSPECTION SINCE 1929 


RICHARDSON X-RAY SERVICE 


A CORPORATION 


1718 Waugh Drive 
Houston, Texas 
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Concrete 


Enamel——— yy 


——_—__—_— Re- 
Pipe %¢in. Thickness Wt. Total quired fresh wate) 
78.6 4.2 234 208 291 285 


786 442 2% 188 71 23 of 
78.6 4.2 1% 160 243 243 49 
78.6 4.2 3% 274 «= 357) 3357 102 
78.6 4.2 2% 236 319 319 91 
78.6 4.2 24% 212 295 295 84 
52.4 3.4 2 119 175 177 35 
52.4 3.4 1% 117 173 168 29 
52.4 3.4 1% 105 161 160 33 
52.4 3.4 2% 172 228 228 65 
52.4 3.4 24% 155 211 208 62 
52.4 3.4 1% 132 188 188 54 
43.8 2.7 1% 82 128 124 40 
43.8 2.7 1% 59 105 104 22 
43.8 2.7 1 52 98 97 0 
34.2 2.3 1 40 76 73 18 
24.7 1.9 4 24 51 47 13 
19.0 1.5 None None 21 21 4 
10.8 1.0 None None 12 10 4 


} 
| 











Shown herewith (see table) is a tabu. 
lation of line sizes used in the program, 
with the determination of coating thick. 
ness, weights, and resultant negative 
buoyancy in each case where specific 
gravity varied. As a matter of interest, 
it may be noted from the tabulation that 
on the larger line sizes it was necessary 
to use barytes (barium sulfate) as an 
aggregate in the concrete coating in or. 
der to achieve high densities within rea. 
sonable dimensions. Magnetite iron ore 
is now being used as a heavy aggregate. 

From this tabulation, it was a simple 
matter to break the final alignment into 
sections, inserting in the line section tab- 
ulation the particular requirements for 
each variation of laying conditions along 
the system right-of-way by providing as 
nearly as mechanically possible a fin- 
ished pipe line with an exact specific 
gravity. Not only is there prevented any 
tendency for the line to rise from the 
soil in which it is laid, but in approach- 
ing an equilibrium condition the ten- 
dency for the line to settle deeper into 
the ooze is forestalled, thus minimizing 
possibility of strain and distortion at 
connection points, which might ulti- 
mately result in line failure. 

In conclusion it might be stated that 
for broad rule-of-thumb estimating it is 
generally necessary to have a range in 
specific gravities between 1.20 and 1.50 
in such water-laid lines. The engineer, 
however will be repaid the cost of 
making extensive preliminary studies to 
determine the exact requirements for 
his particular application in optimum re- 
sults per dollar invested and trouble free 
operation after completion. « * * * 


New Officers Named 

At a meeting of directors in Toronto, 
Canada, recently, S. D. Bechtel was 
elected chairman of the board of Trans 
Mountain Oil Pipe Line Company, R. 
L. Bridges president, H. H. Anderson 
vice president and general manager, 5. 
M. Blair vice president, I. G. Wahn sec- 
retary and assistant treasurer, and R. 
F.B. Taylor treasurer and assistant 
secretary. New directors are: Wahn, 
W. M. Ash, R. D. Baker, S. D. Bechtel, 
R. L. Bridges, J. W. Hamilton, J. K.- 
Jamieson, J. G. Spratt, W. J. Wilkins. 
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Platte Pipe Line Company control headquarters at Kansas City, Missouri, 


showing Eastern and Western division control consoles with telemetering 
recorders and pipe line flow chart mounted on walls. 
















Microwave tower and equipment shelter 
at Nashua, Missouri, has shelter- 
mounted parabolic antennas and 
tower mounted reflectors. 


P 615.36 


Microwave on a 1000-Mile Pipe Line System 


Platte Pipeline Company has a 44-station installation between 


Wyoming and Illinois as basic instrument for communications 


Tue Platte Pipeline Company, owners 
and operators of the 20-in. pipe line 
that extends from Chatham, Wyoming, 
to Wood River, Illinois, have as their 
communications between Casper and 
Wood River, a 44-station microwave 
system designed and installed by the 
Phileo Corporation of Philadelphia, 
Pennsylvania. 

The pipe line, one of the newest in 
the western part of the United States, 
serves a field of oil wells that heretofore 
was isolated from markets of the mid- 
western and eastern seaboard areas. The 
Wyoming-Nebraska area, which prev- 
iously depended almost entirely upon 
farming and grazing for the livelihood 
of its. inhabitants, will now deliver 
“Black Gold” to the far flung markets 
of the world. This territory has all the 
earmarks of becoming a “Little Texas” 
in the very near future, thanks to the 
transportation facilities of the Platte 
Pipeline. 

The Chatham-Casper section of the 
pipe line in Wyoming is not new, but 
beginning at Casper and extending 
southeast to Wood River and ranging in 
altitude from 5000 to approximately 
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425 ft, stretches a new line that is capa- 
ble of carrying over 100,000 bbl of oil 
daily. 

Due to the fact that this pipe line 
travels the straightest possible course 
from its origin at Chatham to the ter- 
mination at Wood River, the lack of 
established communications facilities 
made it necessary that a reliable com- 
munication system be designed for use 
in conjunction with its operation. 

During the early pipe line operation 
days most companies used a single tele- 
phone circuit; and even before, used 
“line-walkers,” to patrol the line, mak- 
ing preliminary checks to determine its 
successful operation. Today the demand 
for crude oil is so great, it is imperative 
that as much oil as possible be brought 
to distant refineries in order to fulfill the 
vast military and civilian requirements 
for high grade gasoline and other im- 
portant by-products. 

In order to fulfill the communication 
requirements fer this vast enterprise a 
Philco microwave system was selected 
as the basic instrument for the com- 


EXCLUSIVE 


munication facilities. The Philco Mod 
CLR-6 microwave relay is a dual tran 
mitter-receiver unit, capable of simul 
taneously transmitting and 
messages in two directions in the 65 
6875 megacycle frequency band. 


receiving 





The Author 
Preston J. Brewster joined Philco 
Corporation in the government and in 
‘ dustrial division 
in October of 
1951. He was 
associated with 
Federal Tele 
phone and Ra 
dio Corporatior 
from 1942 %&c¢ 
1951 and during 
World War 
assisted in the 
design and eval 
vation tests of a 
number of radar projects including 
ground contro] approach. As associate 
member of the AIEE, he was project en 
gineer on the Platte Pipe Line micro 
wave installation, described in this ar 
ticle, for Philco, 
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VIBROGROUND AVAILABILITY 


Mavor-Kelly always maintains adequate stocks 
and gives immediate attention to your order. 


PIPELINERS 


depend on 
MAVOR-KELLY 


PUSH 
MEAS 





HOT & COLO APPLIED COATINGS 


FIBERGLASS PIPE wrap 


DEPENDABLE ground resistance measurement, with a one-man push-button- 
operated instrument! No cranking, leveling or “babying” in the field 
with Vibroground Model 263—And look at all these added advantages: 


LIGHT—Iless than 10 pounds “on- 
the-job” weight. 

PORTABLE — Not only light, but 
small—only:9” x 6" x 6!" ! 
POWER — Self-contained standard 
No. 2 flashlight batteries — good 
for months of continuous use before 
replacing. 


RANGES—0-1, 0-10, 0-100, 0-1,000 
ohms all set. .. fast...on single 
selector. 


ACCURATE to less than 3% on any 


range. 


RUGGED for years of trouble-free 
field service. 


Mavor-Kelly service is dependable. Our traffic 
department “follows through” completely on all 
shipments to give you on-time delivery. 





MAVOR — KELLY COMPANY 


CORROSION PREVENTION MATERIAES 
HOUSTON 2, TEXAS 
Phone CApitol 2203 M. & M. Building 


Write for Bulletin 105B 


Associate RESEARCH. 


“Precision Instruments Since 1936” oo erporated 
3759 West Beimont Avenue, Chicago 18, illinois 








PIPE LINE 
CONSTRUCTION CO. 4 


James H. Nolan, “3 3 vena \ T OKLA A 


John B. Sheehan, e Robert D. Sheehan; 
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Pump station control room at Salisbury, Missouri, repeater station 
showing pipe line flow chart and metering equipment. 


Due to the extremely high frequencies 
used in Phileo microwave systems, it is 
necessary to have line-of-sight paths be- 
tween each repeater station in the sys- 
tem. In order to meet the requirements 
for a line-of-sight condition, it was 
necessary to employ 44 stations to tra- 
verse the length of the pipe line. The 
microwave system parallels the pipe 
line as closely as possible, and is within 
18 miles of the line at all points except 
Kansas City. The distances between sta- 
tions average 23.4 miles. Each location 
is a self-sustaining microwave station 
consisting of a tower, a concrete equip- 
ment shelter containing primary and 
standby CLR-6 units, a standby a-c gen- 
erator, and associate multiplex equip- 
ment. Due to the existence of the stand- 
by generator and relay unit full com- 
munications are insured in the event of 
a commercial power line or a primary 
equipment failure. 

Due to the extremely wide bandwidth 
of the CLR-6 (600 kc) it is possible to 
obtain numerous channels that may be 
operated in two directions simultan- 
eously. These channels may be used for 
control or voice transmissions. 

Multiplexing for this particular sys- 
tem has been accomplished by the use 
of Phileo Model CMT-5 frequency divi- 
sion equipment that includes telephone 
carrier units. 

The control center for the pipe line 
and communications system is on the 
12th floor of the Kansas City Power and 
Light Building in Kansas City, Missouri. 
Inasmuch as Kansas City is approxi- 
mately 40 miles south of the pipe line, 
it was necessary to establish a branch 
or “spur” in the system. At control head- 
quarters the system is divided into two 
operational divisions, east and west. 

he controls at this office are situated on 
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sloping panels of a V-shaped console, 
which is used solely for controlling and 
telemetering the pipe line. The right 
portion of the console is used for the 
Eastern division, and the left for the 
Western division. To the right of the 
console are cubicles, or large cabinets. 
which contain recording instruments for 
indicating pressure and flow measure- 
ments transmitted from the various 
pump stations. Directly in front of the 
console is a huge 30-ft map, which shows 
the flow of oil and the condition of the 
line at any point, from Casper to Wood 
River. 

At the center of the console is the con- 
trol operator’s desk. On an upright panel 
of the desk are five meters, which indi- 
cate tank levels and instantaneous pres- 
sure at any station selected by the op- 


erator. Also on the desk are telephone: 
that connect the various sections of the 
system. 


Service Channel 


The service channel is divided int 
three sections, and at Kansas City ma 
be patched through to the next weste1 
control center at Beatrice, Nebrask 
thus enabling Beatrice control to 
erate from Beatrice to Wood River du 
ing the day as one integral section, a1 
Beatrice to Gurley for the second 
tion. Casper, Wyoming, is the cont 
center for the Casper-Gurley section 
night the Kansas City operator contr: 
two service areas: From Kansas City 
Wood River and from Kansas City 
Gurley. Casper operators maintain 
Casper-Gurley control at all times 
service man may call the abovem: 
tioned locations from any point on th 
system or he may talk directly to a: 
joining station if he so desires. 

Inasmuch as the VHF portion of 
system is intended for use by maint 
nance personnel, it was decided to 
this communication system in conju! 
tion with the service channel. From 
terminus at Casper to Wood River a 
17 VHF stations. This VHF equipme: 
operates in the 152-162 megacycle f: 
quency range and is situated in 
microwave shelter. The associated 
tennas for the VHF fixed stations 
atop the microwave towers. The max 
mum distance of the VHF communi 
tion system to the side of the pipe | 
is approximately 10 miles; how: 
roads running east and west at some lo 
cations are approximately 20 to 
miles to either side. Therefore, 
possible to keep in constant touch 
the VHF equipped maintenance vehi 
and trucks. 

The Platte company has a numbe 
aircraft that are used to transport 
sonnel over the line for inspection | 
poses. These planes are in constant 
munication with ground stations as 1 
also contain VHF equipment. 

Control of the VHF system is effect: 
by the use of low-frequency tone unit 
which share a portion of the “Fault 


Channelizing diagram showing terminal, pump, district, and master 
control station circuit functions for Platte pipeline system. 
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Control Channel.” The operator at eithe, 
of the sections may initiate a call from 
all VHF stations in his section, or 
single unit if he so desires, by the manip. 
ulation of a foot switch or push-to-talh 
hand set. He energizes all base stations 
in his section to locate the desired ye. 
hicle. If his conversation is to be q 
lengthy one he may then select the sta. 
tion nearest the called mobile unit sin. 
ply by dialing a three-digit number 
which simultaneously locks out the yp. 
cesired stations. Upon completing the 
transmission he returns the handset tp 
its cradle, transmitting a clearing tone 
that unlocks all the previously locked 
out stations, 

If a vehicular operator wishes to place 
a call to the control station, he does 80 
by: actuating his push-to-talk micro. 
phone switch. He states his position to 
the control operator, who then dials and 
operates the transmitter nearest the ye. 
hicular station for the remainder of the 
transmission. ’ 

A vehicular station may also com. 
municate with another vehicular station 
without interference to the microwave 
channel. This is accomplished by use of 
a second VHF frequency, which may be 
selected by a switch on the dash control 
unit of the vehicular station equipment. 


Fauit and Control 


The control section of this channel 
: : ‘ er : has been outlined in the preceding de- 
Typical line-up of microwave and frequency division multiplex scription of the service channel. The 


equipment at a pipe line terminal station. fault and control channel is separated 











VISIT WALKER AT THE OIL SHOW! 
See How Gauging Efficiency Goes UP — 


Cost Goes DOWN! 
* ’ 

Incorporates + ny er = have demanded to With WALKER S 

improve gauging efficiency, safety and economy. e 

a ee ee , Complete Line of 


Gauging Equipment 


WALKER OIL THIEF 


WALKER 
CENTRIFUGE 

WALKER 
ecteoasonee — CARRYING 
ee eee ae CASE noi 


makes gauging simple and 


A handy, spark-proof, rust- 
handy. 


proof, light-weight case 
for gauging needs. 








ALSO see e Gauging Tapes 


e Sample Heaters e Strapping Kits 







WALKER Everything the Gauger' Needs From One 
GAUGING Dependable Source. 
REEL 7 Also Suppliers of the Best in Industrial Fire 


a 
eles Gein of tte @ on Equipment for Your Protection! 


~ at vO simple and safe as possible. > 
WALKER @ W.2. Walken Co. 





HYDROMETER CASE 


A triple, dual or single case to help Seay ct 
stop breakage in the field. 


Phone 2-1148 
1009 South Main Tulsa, Oklahoma 
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from the carrier channels and the serv- 
ice channel by means of filters. High and 
Jow-pass filters are located at required 
gations where it is necessary to drop 
certain frequencies and allow other fre- 
quencies to continue through the sys- 
tem. At the Kansas City headquarters 
and also at Beatrice and Gurley, where 
it is necessary to sectionalize the system 
for the service channel, “back-to-back 
Phileo Model CLR-6 equipments are 
employed and only the channels that are 
to extend further are patched through 
on an audio basis. 

In order to obtain utmost efficiency of 
the microwave system it is necessary 
that certain faults be reported to the 
control point at Kansas City. 

Tower heights, in excess of 170 ft, 
or towers near an airfield, are required 
by the Civil Aeronautics Authority to be 
lighted by two side lights, spaces at 1/3 
and 2/3 height, and a flashing beacon 
on the top of the tower. The tower light- 
ing equipment is connected in such a 
manner that a fault relay will be de- 
energized when one of the lights burns 
out. When this relay de-energizes, a 
tone transmitter is actuated, which re- 
ports to the Kansas City dispatcher by 
means of a flashing light on the console. 

Standby generator starting is per- 
formed by automatic control at the sta- 
tion. The voltage from the standby gen- 
erator energizes a second relay, which 
causes another tone sequence to be 
transmitted to the Kansas City console, 
so that the operator is notified of a pri- 
mary power failure. 

If for some reason the primary micro- 
wave unit goes off the air the standby 
unit is automatically switched into the 
circuit, and when such occurs, a third 
tone sequence is transmitted to the Kan- 
sas City operator denoting that the 
standby unit is in operation. 

The fault tone units consist of a trans- 
mitter-receiver at each of the 43 stations 
and, at Kansas City, a companion unit 
for each station is situated in the multi- 
plex racks. A reverse function of the 
fault tone equipment is also utilized for 
remote switching. When the operator 
notes that a standby microwave unit is 
in operation he may operate a switch on 
the console, which transmits a tone to 


Generator housed in microwave 
equipment shelter at Nashua, Missouri, 
repeater station. 





this particular station causing the sec- 
ondary unit to be switched off the air 
and the primary unit placed back in op- 
eration. If the primary unit stays on the 
air it is indicated by the condition of the 
fault light. The operator then knows 
that the primary unit was not at fault, 
but was switched to standby operation 
due to a prolonged RF fade. 

The microwave equipment has been 
designed to have a 30-db RF fading 
margin. It has been found by consider- 
able investigation that a fading margin 
of 27 db will allow 99.9 per cent relia- 
bility; however, due to unforeseen at- 
mospheric conditions it is possible to 
obtain momentary fades in excess of the 


receiver unit is installed in each station 
along the system numerous remote func- 
tions may be connected at a later date, 
if desired. This may be done by coding 
existing tones or the addition of time 
delay circuits at the repeater or pump 
station locations. 


Telegraph 

The purpose of the telegraph chan 
nel is to allow teletype communications 
between Wood River, Kansas City, and 
Casper. Tele-printers are installed at 
the above mentioned stations and oper 
ate in a party line manner. If a teletype 
message is sent from Wood River, o1 
either of the other two locations, it will 
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30-db margin. 
Inasmuch as a fault tone transmitter- 


be received and printed by the two re 
maining stations simultaneously. 



















1989 ANNUAL CONVENTION 
RETIRED CORROSION ENGINEERS 








Yeah, well they had to 
move a section of it 
last month. This is a piece 
of it. Good as NEW! 






Let's see—You 
coated that with 
ROSKOTE 
didn't you? 













You mean that 
line you laid 
way back in ‘52? 
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And, of course, our most sincere wish for you gentlemen 
who are battling with pipeline corrosion is that you outlive 
the Roskote with which you are protecting your pipelines 
today. 


Roskote is a coating of indefinitely long life. It is made from 
resins chosen primarily for their exceptionally high electrical! 
resistivity. It is a quick drying cold-applied mastic, charac 

terized by its extreme toughness, high tensile strength, re- 
sistance to both temperature changes and reaction to eithet 
acid or alkaline soil conditions. 

Roskote requires no primer; requires no field mixing or heating. 
You simply open the container and begin spraying or brushing 

Ask for a free sample. Try it for fast, easy application. Subject 
it to the most severe test your pipeline is apt to meet and see 


ROYSTON 


LABORATORIES, INC, 
P. O. Box 112-E 
BLAWNOX, PA. 


MANUFACTURERS OF QUALITY INDUSTRIAL 
COATINGS RESISTANT TO CORROSION 
BY ACIDS, ALKALIES, ELECTROLYSIS 
HEAT, MOISTURE AND WEATHER 
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_ NOW--A MURPHY Safety Switch 
for Both ELECTRIC Motor and 
GAS Engine Operated 
PIPE LINE PUMPS 





Both the ELECTRIC and GASOLINE model are designed to shut down 
pump AUTOMATICALLY when SURFACE LINE BREAKS, OIL SUPPLY FAILS 
or dangerous OVERPRESSURES threaten. You get AUTOMATIC CONTROL 
and PRESSURE GAUGE in ONE LOW COST INSTRUMENT. For use on 
PIPE LINE PUMPS, WATER FLOOD PUMPS, GAS COMPRESSORS, etc. 


A MUST For 
OIL FIELD ENGINES 
Fully Automatic 
TEMPERATURE 
SAFETY 
SWITCH 

























Stops engine on dangerous low water level. Prevents ‘‘burnouts’’ when 
fan belt fails or water line breaks. FULLY AUTOMATIC Control with VISIBLE 
WORKING PARTS. Truly a must for complete protection for oil field engines. 


See ALL the MURPHY SAFETY SWITCHES at the 
OIL SHOW — Booth 26 — California Bldg. 


For Sale at FRANK W. MURPHY, Ses 
Veur SUPPLY SOx 1476 TULSA. OKLA. Mlansfadieres 


STORE 


769 N. VINE ST LOS ANCELES 38. CALIFORNIA 
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Control and Telemetering 


The Platte system has 1] pump sy 
tions, which extend over 1000 miles ¢ 
pipe line. At these pump stations og, 
trol and telemetering equipment pe. 
forms functions such as transmittj 
pressure, flow, and tank level reading, 
Pressure and flow indications are te 
corded on a meter, which also denotg 
the time of day. The recording mete, 
are symmetrically placed in uprigh 
cabinets, to the right of the console anj 
in constant view of the control operato, 
By manipulating a switch on either th 
East or the West console the operat, 
may, at his discretion, remotely close, 
valve, open a valve, select or read tank 
levels. He may also start or stop a pum 
station, increase or decrease flow anj 
pressure at any station he selects. 





In the operation of the pipe line itjs 
sometimes necessary to bypass the lin 
and fill a storage tank that is situate 
adjacent to the pipe line and, in so do 
ing, the operator desires to know th 
amount of oil that is placed in the tank 
This channel, as outlined, is divided inty 
three categories, which are (1) continy. 
ous telemetering, (2) supervisory con. 
trol, and (3) instantaneous telemeter 
ing. The continuous telemetering send; 
out continuous pressure and flow read 
ings that are recorded on charts at Kan. 
sas City. Instantaneous telemetering js 
telemetering that is called for by proper 
selection of the operator and the result 
are read on a meter. This reading ac 
curacy is maintained for only a few sec 
onds. Supervisory control is described 
as remote control or the ability of th 
control operator to perform a function 
remotely and is done by manipulation of 
the switches on the console at Kansas 
City. 

The basis for this control and tele 
metering system are tone-operated de- 
vices that convert d-c energy into time 
duration pulses at the sending end, and 
in turn the time duration pulses ar 
rectified into d-c at the receiving end, re 
sulting in a metered reading that is pro 
portional to the pulse width. The super. 
visory functions are performed in sucha 
manner that, if the operator actuates a 
switch on the console to perform a re 
mote operation, when this operation is 
completed a call-back tone is initiated 
that illuminates a light on the console, 
denoting completion. 

A unique function inherent in the 
control and telemetering equipment is 4 
fault-locating system. If a fault occurs 
at any of the supervisory stations a tone 
is transmitted that rings a bell at the 
console and notifies the operator a 
which station the fault occurred. When 
it has been corrected the operator cat 
set the control gear into operation by 
sending out a check tone, which gives 
an indication to the operator of the func 
tions being performed, establishing 
what controls changed at the pump st@ 
tions during the fault period. The super 
visory control equipment at the pump 
station proper are connected to the 
microwave equipment by underground 
cable. 

Auxiliary controls for all remote fun¢ 
tions are provided at the local pump 
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e e e ’ : cures 
ogre i W0-b for erpclui nce. b. teens 
in building Pipelines, Compressor MIDWESTERN 
Stations and Pumping Stations. CONSTRUCTORS, INC. 


You can depend on Midwestern 
for skilled, experienced service. 


105 NORTH BOULDER e TULSA, OKLAHOMA 
TELEPHONE. 3-4113 
F. E. STANLEY c. C. BLEDSOE 
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SIX CENTURIES 








of Coating and 
Wrapping Experience 
at PLS-GLENWILLARD, Pa. Ge 


?) 


Meet E. G. “Shorty” WHITACRE 


With PLS since 1936, Shorty heads up 
the staff of seasoned specialists that 
fill your coating and wrapping needs 
at the Glenwillard, Pa. plant. 


PIPE LINE SERVICE CORPORATION 


Pioneers in Steel Pipe Protection 


\e 
cD 


u 


\ <7 
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S), No Wonder You Get More 
= ot Your Money at PLS 


603 years! That’s the combined ex- 
perience of the men behind the jobs 
entrusted to the Glenwillard plant 
of Pipe Line Service. 

In pipe cleaning, priming, coating 
and wrapping, there can be no sub- 
stitute for experience, especially 
when this know-how is paired with 
the most modern facilities in the 
industry. 

In every PLS plant, you'll find this 
combination,to give you more for 


your money in steel pipe protection. 


General Office and Plant: Franklin Park, Illinois 


Plants at Glenwillard, Penna.; Longview, Texas; 
Corpus Christi, Texas; Harvey, La.; Sparrows Point, Md. 


Dependable Service Since 1931 
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station. If the local pump station oper. , 
ator desires to take over the conttrof 
functions incorporated in the remotely. 
operated device, he may do so by oper. 
ating the necessary switches on his con- 
trol board, which are labeled ident. 
cally with the remote control console. 
Limit switches are also provided for al] 
remotely operated valves and controllers, 
The equipment incorporated in the con- 
trol and telemetering system is designed 
for long and trouble-free life. All tubes, 
relays, and transformers are derated to 
such a degree to allow the equipment to 
operate for a number of years at ex- 
treme temperatures. The audio oscilla. 
tor circuits incorporated in these units 
are pretuned and have no adjustments 
that can be tampered with in the field, 
These oscillators are so precisely de. 
signed that changing tubes, or any re. 
placement parts, will not detune any cir. 
cuits enough for any of the prescribed 
functions to fail to perform. 


Dispatching Circuit 

The dispatching circuit is a telephone 
channel to all pump stations and the 
Kansas City and Beatrice control offices. 
This channel operates on party line 
ring-down basis. Ringing is effected by 
operating a push-button switch on the 
desk telephone, which applies coded 20- 
cycle ringing to the line. This channel 
is used primarily for pump station and 
line supervision. 


Business Circuit 
The business circuit is a party line 
ring-down circuit that extends from 
Wood River to Casper and drops only 
at supervisory offices. Ringing on this 
channel is effected in the same manner 
as on the dispatching circuit. 


Confidential Circuit 


The confidential circuit is a channel 
that also extends from Wood River to 
Casper with a dropout at Kansas City. 
Ringing on this channel is effected by 
manipulation of a telephone dial. When 
a dial tone is transmitted the other of- 
fices connected into this circuit are not 
dialed, due to the lock-out features of 
the associated station selector unit. 


° 
Stockholder Circuit 

The stockholder circuit is a trunk 
circuit for an associated firm of the 
Platte Pipeline Company, extending 
from Casper to Wood River via Kansas 
City. Ringing on this circuit may be 
accomplished from the tie-in circuits on 
either end. 


Auxiliary Control Circuit 

The auxiliary control circuit is an 
auxiliary control circuit of the telephone 
variety and is used for accommodation 
of telemetering and remote control fune- 
tions. Remote control on this circuit is 
effected from Kansas City to the Gur- 
ley district division at the western end. 

Accommodations for all the circuits 
and channels on this microwave system 
occupy a relatively small portion of the 
available bandwidth of the Phileo Model 
€LR-6. Expansion space remains for 
a number of extra channels, which can 
he established in the future. * * * 
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progresssive pipe liners specify E-|=-M valve controls 









































All Over The World 
E-I-M VALVE CONTROLS 
Are The Guardians Of The Oil And 
Gas Industry’s Life Lines. 


E-I-M’s air-operated Type A valve control is used in remote areas where 
other power is unavailable, and it is often used in hazardous areas. 
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/-ENCORPORATE D 


1340 OLD SPANISH TRAIL *¢ HOUSTON 21, TEXAS e MOhawk 4587 
Speed Reducers ° Cooling Tower Drives ¢* Control Valves 





Valve Controls °« 
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Weaver compressor station in Richland County, north-central Ohio, 
is one of 36 operated by the Ohio Fuel Gas Company and the 
largest of four that handle storage gas exclusively. The station had 








compressors totaling 8650 hp until last fall, when two new 1500 
hp units were installed. Largest storage area, Weaver has 235 
wells in five pools with an ultimate capacity 46 billion cubic feet. 
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Underground Storage of Natural Gas 


Selecting the reservoir, activating the field, injecting and delivering 


gas involve many factors that must be evaluated correctly 


Nar RAL gas industry is working mir- 
acles. It is making molehills out of 
mountains with its underground storage 
program. With some companies 
equipped to take at least 50 per cent of 
peak-day sendout from underground 
storage reservoirs, distribution peaks are 
being levelled instead of merely shaved. 

Underground storage facilities in this 
country had reached a total capacity of 
916 billion cubic feet by the end of 1951 
—a phenomenal increase of 908 billion 
in 20 years. 

The history of natural gas “warehous- 
ing” dates back at least 37 years, for a 
record shows that it was used in On- 
tario, Canada, in 1915. Shortly there- 
after underground storage of natural 
gas was used in New York and Ken- 
tucky. At present 15 states are making 
use of it. 

With the advent of long-distance, 
super-inch pipelines, and the runaway 
growth in demand for natural gas for 
spaceheating, underground storage has 
become a major function of many gas 
utilities. The American Gas Association 
Committee on Underground Storage of 
Gas reported that, as of December 31, 
1951, 142 pools were in operation with 
about 475 billion cubic feet stored. 
Maximum day output was 3.2 billion 
cubic feet and is fast approaching 4 bil- 
lion. The AGA estimated that gas piped 
into underground storage pools during 
mild weather when demand is low would 
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The Author 


Ernest E. Roth is vice president and 
chief geologist of Columbia Gas System 
Service Corporation. His interest in pe- 
troleum and natural gas goes back to 
the days when oil fields were being de- 
veloped in northwestern Pennsylvania. 
A graduate of the University of Pitts- 
burgh with an MS degree in petroleum 
geology, Roth has followed geological 
and production activities for more than 
30 years. His first employment was with 
Ralph E. Davis, consulting engineer and 
geologist, with whom he was associated 
for several years. He has been with 
Columbia Gas System since 1927. To- 
day, besides being vice president and 
chief geologist, he is a director of many 
of the System's affiliated companies. 











provide fuel for approximately 12,000,- 
000 homes sheltering 40,000,000 people 
during the winter 1952-53. 

Current figures are not available for 
the capital expenditures for all storage 
pools, but it is thought to have been 
about $200,000,000 (including cushion 
gas) at the end of 1952. To install long- 
distance pipe line facilities to deliver 
the same amount of peak load gas to the 
same markets would cost at least 10 
times that amount. Furthermore, as the 
pipe lines would be operating on very 
unfavorable load factors, a very high 


EXCLUSIVE 





cost for the gas delivered would result. 

Basically, the storage of gas under- 
ground is a method of supplementing 
gas transmission by improving the load 
factor of the transmission system. Of 
great importance is the fact that a rela- 
tively small amount of gas in storage 
permits a high rate of maximum deliver- 
ability. 

In order to store gas underground, 
reservoirs must be carefully selected. 
They must be completely sealed by 
nature to prevent the migration or escape 
of the injected gas. 

The reservoirs used are mainly porous 
and permeable segments of stratified 
rocks sealed by impervious surrounding 
rocks or another agent, such as water. 
They are generally sandstone or lime- 
stone formations originally filled with 
natural gas or some fluid which, to a 
large extent, has been exhausted. 

The accompanying diagrams (Figs. 1 
and 2) illustrate the flow of gas into 
storage reservoirs during the storage 
period and the flow from storage during 
the heating season. 


Location of Storage Fields 

A gas storage field has two main func- 
tional uses: (1) to deliver at any time 
during the winter a high percentage of 
the peak load while meeting other high 
daily winter demands, and (2) to deliver 
the seasonal volume necessary to sup- 
plement the supply of regular pipe line 
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(ashion Power Feeds Pipe For River Crossing 


River Construction Company uses Allis- 
Chalmers HD-20 Torque Convertor Tractors to 
help ease three 20-inch lines across Bayou. 






Smooth coordination, made possible by torque con- 
verter tractors with side booms, and split-second timing 
are two main reasons why river crossing experts make 
these tough pipe jobs look easy. 

Take River Construction Company’s D’Orbonne 
Bayou Crossing near Monroe, Louisiana for example. 
Here three separate 20-inch lines were placed across 
the Bayou, then connected to a single 30-inch line. All 
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Sante onuer ‘all the way as this 20 eases a 


three were handled quickly and without a hitch. section to the water’s edge. Extendable counte 
s ‘ ie are controlled hydraulically and mounted 
Torque Convertor Tractors Provide Precision Contro! maximum ed Safety - Ae coal cov see 


tal dropping. Weight and balance permit H 
boom way out — keep well away from trenc! 


One thing that helped speed this crossing was the 
smoothness with which torque converter drive metered “. ied hn a 
: ere an a siae oom tractor eaas Dac iter 
out the Allis-Chalmers HD-20’s 175 horsepower. Al- _jowering the last section of pipe into the water. With 
most every machine in the line was brought into play _ split-second timing and close teamwork, eve! ns 
: : d h 20° k d di d . weighing over 100,000 lb. are often boo li and 
at this point and the 20’s worked as a coordinated unit winched across @ river in less than 30 minu! 
while easing pipe to the water’s edge. Also by moving 
these sections at steady, controlled speeds, the torque 
converter tractors made it much easier for the winch 


tractor on the other side to match the pace. 
Crossing Completes Job 
Spanning the D’Orbonne wound up River Construc- 


— tion’s 130-mile Sterlington to Natchitoches, Louisiana 


under: job. With their spread of HD-20 side boom tractors, this 
enting pipeline outfit waded right through mucky swampland 
_— (f : — handled every type of pipe from concrete-coated to 
a rela. . plain-wrapped — polished off the whole package with 
torage a minimum of down time. 


eliver- 


Your Allis-Chalmers dealer can show you why A-C 
crawlers are standing out on more spreads than ever 
before. See him or write for details. 
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STEP 1 WELD FITTING TO LINE. 
TACK WELD HALVES OF FITTING TO- 
GETHER, POSITION, AND WELD TO 
MAIN. COMPLETION PLUG SHOULD RE- 
MAIN IN FITTING-HAND TIGHT -DUR- 
ING WELDING, TO PREVENT WARPING. 
ALLOW FITTINGS AND PIPE TO COOL 
NATURALLY. (DO NOT CHILL) BOLT 
MUELLER GATE VALVE TO FLANGE 
OF FITTING. 


























STEP 2 MAKE CUT THROUGH LINE. 
CUT IS MADE WITH A’ MUELLER C-l 
DRILLING MACHINE POWERED BY 
H-600 AIR MOTOR. WHEN SHELL 
CUTTER HAS CUT ENTIRELY THROUGH 
TOP AND BOTTOM OF PIPE, IT IS RE- 
TRACTED, GATE VALVE CLOSED, AND 
DRILLING MACHINE REMOVED. 
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MUELLER STEEL WEDGE STOPPERS 


Mueller Steel Wedge Stoppers are designed for high, medium or low 
pressure stopping jobs. They are capable of stopping off pressures up to 50 
p.s.i., but are limited at the present time to 230 p.s.i. maximum due to the 
pressure withstanding limitations of the gate valve. Each stopper comes 
complete with a steel protector sleeve which provides a means of 
bonding pressure when replacing the cover and protects the cover from 
damage when not in use. Steel Wedge Stoppers consist of a 

double-action expanding mechanism inside of a split steel cylinder 
covered with a replaceable neoprene sheet. The split functions as a by-pa 
and also allows line pressure to assist in the stop-off. 


NO-BLO 


Meth — 


This is another of a series of gas distribution problems and their step-by- 
step solution by Frank Miller, Gas Service Engineer of Mueller Co. Mr. 
Miller is pictured here in one of the many Gas conferences he is conducting 
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ee £ 


throughout the country. 





STEP 3 MAKE STOP-OFF 

STEEL WEDGE STOPPER IS ATTACH- 
ED TO THE INSERTING BAR AND 
THE STOPPING MACHINE IS BOLTED 
TO GATE VALVE. VALVE IS OPENED, 
STOPPER IS LOWERED INTO FITTING 
AND EXPANDED. ISOLATED SECTION 
MAY NOW BE REPAIRED. (TO REMOVE 
LINE STOPPER 
EQUIPMENT RE- 
VERSE INSERTING 
PROCEDURE ») 




















roomy 





STEP 4 INSERT PLUG. 
COMPLETION PLUG IS 
ATTACHED TO INSERTING 
TOOL AND COMPLETION 
MACHINE IS BOLTED TO 
GATE VALVE. VALVE IS 
OPENED, PLUG SCREWED 
INTO FITTING, AND MA- 
CHINE AND VALVE 





CAP FITTING. 
PLUG IS TIGHTENED, 
GASKET POSITIONED 
AND COMPLETION 
CAP BOLTED SOLIDLY 
IN PLACE. INSTALLA- 
TION IS NOW COMPLETE 
AND A MEANS IS PRO- 
VIDED FOR FUTURE 
STOP- OFFS. 








MUELLER CO. 


Dependable Since 1857 














MAIN OFFICE & FACTORY DECATUR, ILLINOIS 



























































gas in order to meet the total winter de- 
mand. These two factors must be con- 
sidered first when selecting a storage 
area. It follows that the storage field 
must be situated reasonably near mar- 
kets, compressing stations, and main 
transmission lines. Fields meeting these 
requirements are approaching the ideal, 
which is seldom realized; however, many 
storage projects now in use are very sat- 
isfactory, if not ideal. 


Reservoir Considerations 


Next in importance to location, from 
the viewpoint of both economics and op- 
erations, is size. The most satisfactory 
reservoir is one that will yield gas 
readily and at a proper rate to meet daily 
peaks and is large enough to contain a 
total volume sufficient for the entire sea- 
son. Daily rate and total winter output, 
however, must not necessitate too great 











FIG. 2. Diagram showing flow of gas from storage during heating season. 
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Dispatchers in Columbia's Charleston office compute day's gas needs. 
When weather is warm and requirements low, they route surplus gas into storage. 


compression or too much “cushion yol- 
ume.” “Cushion” is gas held in the reser- 
voir at all times to form sufficient base 
volume to provide pressure. It can be 
visualized as stored energy. Without a 
cushion, made up of remaining native 
gas or injected gas, storage wells could 
not supply large deliveries at sufficient 
pressure. 

Few fields meet all the ideal storage 
conditions, but many approach the re- 
quirements. Desirable features are: (1) 
high porosity and permeability in the 
reservoir rock, (2) depth sufficient to 
guarantee safety when the desired maxi- 
mum amount of gas has been stored with 
its resulting high pressure, (3) either 
an absence of water or an easily con- 
trollable water condition in the reservoir, 
(4) a thick reservoir formation covering 
a relatively small surface acreage rather 
than a thin formation covering a large 
area, and (5) a formation free of oil. Al- 
though exhausted oil-producing forma- 
tions have been used successfully as 
storage reservoirs, it is generally more 
satisfactory to store in one that does not 
contain oil, water, or any other liquids 
that might interfere with storage opera- 
tions. If the reservoir is definitely under 
hydraulic control, water in the forma- 
tion can be used to advantage, however. 
In such cases the water not only acts as 
a seal, retaining the stored gas, but by 
slowly advancing as the gas is with- 
drawn, serves as a piston, maintaining 
the pressure to some extent. 

A company is quite fortunate if it can 
find storage reservoirs both ideally lo- 
cated and having all the desirable fea- 
tures mentioned above. Because it is im- 
possible to change the location of a 
prospective storage area or the natural 
characteristics of the reservoir, the prob- 
lem becomes a complicated technical 
matter of selection. 

A great many gas fields are too large, 
at least in the matter of total volume, for 
effective storage operations as it may 








he Ne a be necessary to store a large gas “cush- 
NN ion” or “down grade” the gas thus losing 


energy by reducing the pipe line pres- 
sure. Such fields may also lack the flexi- 
bility of operation necessary in han- 
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dling storage gas. Although a field to be 
ysed for storage need not have been en- 
tirely exhausted of its native gas (it is 
ysually better if some original gas re- 
mains as a cushion) at least a part of 
the original gas must have been removed 
to make room for the gas to be stored. 

There is considerable doubt in the 
minds of many natural gas operators as 
to the wisdom of raising the reservoir 
pressure above its original. It is thought 
that this might force gas into less porous 
sections of the formations from which 
recovery would be slower, or even cause 
serious damage to the reservoir forma- 
tion by splitting it or forcing blowouts 
in faults or zones of weakness. In some 
water flooding operations in oil reser- 
yoirs, pressures are exerted on the forma- 
tions very materially higher than would 
be considered normal for the reservoir, 
considering its depth. It is reported that, 
when the pressure is very high, the reser- 
yoir rock sometimes separates. Great 
caution must be exercised and a careful 
study made of each reservoir, especially 
the type and strength of the equipment 
used in a storage area, before raising the 
pressure much higher than it was origin- 
ally. The problem of increasing pres- 
sures is still in the conjectural stage. 
Additional experience and_ research 
must be carried out before a definite rule 
can be followed. In all probability, it 
will be found that each field must be 
treated on its own merits. 


Acquiring a Storage Field 

The geographical location and the 
areal extent of a field must be deter- 
mined as the first step toward its acquisi- 
tion for underground storage. After this, 
it is necessary to make a preliminary 
geological study of the area, with care- 
ful mapping of all drilling operations 
that have taken place during its period 
of activity. The geologists must study 
(1) general geological factors, includ- 
ing the reservoir area, formation thick- 
ness, and geological structure, (2) the 
relationship of gas, oil, and water to 
each other and position of their contacts, 
(3) the areal extent or perimeter of the 
reservoir, as ascertained by the above 
studies, in relation to the farm line map 
showing surface ownership and the exact 
location of all productive wells and dry 
holes, (4) a preliminary study of the 
amount of gas the reservoir will hold, 
based on past production and rock pres- 
sures, (5) the approximate rate of de- 
liverability based also on the records of 
past production. From these data—the 
location, size, and other factors affecting 
the general conditions—a decision is 
reached as to whether or not the field 
meets the proper requirements for 
storage. 
_ A great many problems are involved 
In converting a gas field into a storage 
field. To begin with, practically all 
acreage included in the field was origin- 
ally leased for the production of oil and 
gas, and not for the storage of gas. The 
ordinary oil or gas lease grants to the 
lessee the right to produce and remove 
those original substances underlying the 
lessor’s property. Such a lease does not 
necessarily grant rights to any subsur- 
face rock as a reservoir into which gas 
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Expansion of underground storage in Ohio Fuel Gas Company's territory made it 
necessary last fall to install 2 of these 170,000-lb compressor units in the 

Pavonia compressor station in north-central Ohio. Each unit will develop 1500 hp 
giving station a capacity of 5300 hp. Pavonia storage area has approximately 

60 wells in 2 storage pools with an ultimate capacity of 17 billion cubic feet of gas 


may be injected, stored, and later re- 
moved. This means, then, that before 
storage operations can be inaugurated, 
storage contracts must be completed be- 
tween the lessor and lessee. A great 
amount of time may be required for the 
legal work necessary in preparing and 
making such contracts. Any number of 
difficulties usually are encountered in 
these negotiations. 


Activating a Storage Field 

Several steps are necessary in activa- 
ting a storage field. Some of these can 
be outlined as follows: 

Preliminary: Carry out a detailed geo- 
logical and engineering survey of the 
reservoir. The preliminary study merely 
pointed out the advisability of acquiring 
the field for storage purposes. Now it is 
necessary to determine accurately and in 
detail the merits of the field. All struc- 
ture maps should be rechecked and 
brought up to date. Isopach, formation 
thickness maps should be constructed if 
at all possible, and at least cross-sections 
or some other method should be adopted 
to ascertain the general thickness of the 
reservoir. The positions of the “pay” 
sections in the reservoir rock should be 
located. 

Reservoir Volume: The volume of gas 
the reservoir will hold is extremely im- 
portant. This can be determined by a 
careful examination of the productive 
history of the field. A good method is to 
relate the amount of production ob- 
tained periodically to the corresponding 
decline in reservoir pressure. It must be 
made certain that water encroachment 
has not been involved in maintaining 
pressures in this type of calculation. 

In the event there is water encroach- 
ment in the reservoir and in the case of 
multiple reservoirs, or insufficient de- 
pletion of the reservoir for satisfactory 


conclusions by the rock pressure decline 
method, it is necessary to make use of 
the volumetric method to determine the 
reservoir volume. In this method it 
essential to have available, for a reé 
sonably accurate estimate, structural 
and isopachous maps as well as a stud 
of cores and composition of the gas, als: 
the electric logs and temperatu 
records and the original formation pre 
sure must be known. From an exami 
tion of all such data the porosity, pe! 
meability, amount of connate water, and 
the production thickness of the reservoir 
can be determined with reasonable a 
curacy.-The net result of this study is to 
(1) arrive at the effective pore spacé 
(2) obtain an analysis of the gas itself in 
order to determine its compositon and 
compressibility under varying condition 
of temperature and pressure, and 
find the actual temperature and pressur‘ 
in the reservoir. The general formula for 
making use of the above data to deter 
mine the reservoir volume of gas in plac 
is as follows: 


Q = 43,560 X ¢ & (1— Sw) 
P _,460+t, 1 
P,’* 460+t “*Z 


Where: 


Q = cubic feet of gas per acre 


and pressure. 

= number of cubic feet per 
acre foot. 

¢ = porosity expressed as 
decimal fraction. 

= interstitial water ex 
pressed as a decimal fra: 
tion. 

P = reservoir pressure, psia 

P,, = base pressure, psia 


43,560 


TM 
= 
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reservoir temperature, F. 
base temperature, F. 
compressibility factor at 


Reconditioning: The next step in ac- 
tivating a storage field is to recondition 





In Victory field, West Virginia, 113 wells are being reconditioned for underground 
storage. Two of the wells are shown here. Average depth in the field is 
2000 ft and ultimate storage capacity is estimated at more than 34 billion 
cubic feet. The field is being developed by The Manufacturers 
Light and Heat Company of the Pittsburgh Group of Columbia Gas System. 


the wells and to see that the reservoir is 
free from any physical defects whereby 
gas might be lost. If the field is an old 
one, it will be necessary to examine and 
if necessary rehabilitate the wells that 
have been drilled. This includes not only 
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those active at the time storage is antig, 
pated, but also those abandoned. In th 
case of the active wells, it is frequent) 
advisable to pull the tubing or casing 
clean the well thoroughly. and shoot » 
acidize the formation in order to increas 
its deliverability. Of course, judgmen, 
must be exercised in all these mattey 
New tubing and casing should be use; 
and packed or cemented in such a map. 
ner as to make absolutely sure that th 
wells will withstand all pressures tha 
they may be subjected to, as determined 
beforehand. 

In the case of abandoned wells jp. 
properly plugged, or those not suff. 
ciently plugged to withstand the pres. 
sures required for storage operations, jt 
will be necessary to clean them out and 
either make storage wells of them, o 
re-plug them using sufficient cement to 
make them absolutely free of leakage, 

Because it is most important to knoy 
the exact positions of the effective porous 
parts of the formations constituting the 
reservoir section, it is advisable to ob. 
tain electric logs—in old fields prefer. 
ably a gamma ray log—also a tempera. 
ture survey and any other information 
that may be useful. 


Injection and Deliverability 

For all practical purposes it can be 
assumed that with the same differential 
in pressure, the rate at which gas can 
be injected into a storage reservoir is 
essentially the same as the delivery rate, 
all other factors being similar. An em- 
pirical review should be carried out for 
each reservoir in order to reach con- 
clusions with all the accuracy possible. 

There are several methods in use to 
determine the rate of flow from a gas 
well. Perhaps the one most important, 
especially in dealing with large gas 
wells, is the so-called “Back-Pressure 
Test.”! The general formula is as fol 
lows: 


Q = C(P2—P,2)» 


Where: 
Q = rate of flow, MCF per 24 hr. 
C= 


— numerical coefficient of the 


well. 

P, = “shut-in” formation pressure, 
psia. 

P. = back pressure at the sand 


face in the well bore, psia. 

n = numerical exponent of the 
well corresponding to the 
slope of the straight-line re: 
lationship between Q and 
(P,;2 — P,?) plotted on loga- 
rithmic paper. 


Thus by plotting on logarithmic paper 
the rate of flow against the correspond 
ing value of the difference between the 
square of the shut-in pressure of the 
formation and the square of the working 
pressure at the sand face, the points de- 
lineate a straight line. (Fig. 3 demon- 
strates the above.) 

In order to obtain satisfactory results 
it is necessary to have the well clean and 
in good condition, and the shut-in period 


1E. E. Rawlins and M. A. Schellhardt, “‘Back- 
Pressure Data on Natural Gas Wells and Their 
Application to Producing Practices,”’ Bureau of 
Mines Monograph 7, 1935. 
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An em- A Columbia employee reads meter dials at Broad Run The supervising engineer of Columbia Gas System's 
out for measuring station. Gas delivered by Tennessee Coco compressor station near Clendenin, West Virginia, 
ch con- Gas to Columbia's Charleston Group is metered closes a 16-in. gate to lines leading from Storage 
ssible. here before being sent into storage or distribution lines. Pool X-52A, one of the System's 36 storage pools. 
use to 
1 a gas 
ortant, of sufficient duration that a stabilized ticularly true, however, in the eastern responding rise in the reservoir pr‘ 
ge gas pressure in the reservoir — at least near fields, the original open flow and the In general, this relationship is fairly 
ressure the sand face—is obtained. Several dif- initial rock pressure as gaged at the stant throughout the range of st 
as fol ferent wellhead or delivery pressures wellhead have been recorded. Further- operations; however, it is freq 
will be necessary—at least four or five. more, many of these wells were gaged found that, for various reasons 
The back-pressure should be reasonably periodically throughout their productive lationship does not always rema 
high. Care must be exercised to be sure life by taking “line pressure” and “pick- stant. Various explanations hay 
that the “coning” effect, so often present up pressures.” These were taken to de- given for this seeming irregularil 
24 hr. during the injection of gas, has been termine the condition of the well, and in explanation is based on the effe 
of the eliminated. many instances the gages were used to variable permeability in certain p 
When the critical flow prover is used determine the individual well’s produc- the reservoir. At lower pressu! 
essure, it should be installed, if possible, in a tion. Such records .can sometimes be jected gas enters those parts of t! 
vertical position on the wellhead. The used to considerable advantage in plot- most permeable. As storage press 
cond stabilized shut-in pressure is first ob- ting the effect of back-pressure on de- crease, certain quantities are for: 
sia. tained with a dead-weight gage. Briefly. livery. The initial open flow at the initial less permeable portions of the r 
tthe by permitting the well to flow against rock pressure is used as the starting These quantities, although reco 
different stabilized back-pressures and point. Then, by using the periodic rock ultimately at a somewhat slower : 
othe recording its rate of flow against each, pressures with the equivalent “line pres- not show their effect on the re: 
ne re- the desired information for plotting can sure” as a back-pressure reading, the pressure as quickly as does the 
) and be obtained. The procedure is somewhat difference of the squared pressures can volume of gas in the more open p< 
loga- involved and space will not permit a be computed. The delivery for each of the rock. Connate water, pr 
complete explanation here. A compre- “minute pressure” can be closely ap- some degree in all reservoirs 
ensive explanation of procedure can be proximated by the “minute pressure” somewhat similar effect inasmu 
paper found in a? document published by the method for calculating rate of flow. tends to block passage of gas least 
pond: Railroad Commission of Texas. Some companies install an orifice the rock is permeable, and mos 
n the In many fields, the wells have pro- flange in the gathering line. To this can it lacks porosity and permeabil 
f the duced for so many years that nearly all be attached a flow meter to determine the reservoir is consistently permea! 
rking of their gas has been removed and the rate of flow from or into a storage well. only permeability but porosity, a1 
ts de- remaining pressure is extremely low. Frequently, a similar arrangement is formation thickness, vary sudde1 
-mon- Back-pressure tests made on such wells used to determine the production of sometimes considerably. 
are frequently of little value because of wells in conjunction with or instead of In the great majority of und: 
esults the relatively small differential between the minute pickup method. storage operations very satisiact 
n and the rock or reservoir pressure and anv ™ sults, from a strictly practical O} 
eriod back-pressure obtainable. This is par- Pressure and Volume Operation point of view, are being obtain 
= rrr In a closed reservoir it would appear no doubt, considerable progres 
au of oe aon ee Se See Fl that there should be a close relationship way of improvements will be m 
publication. : between a unit of gas stored and the cor- time goes on. 
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The Insley Manufacturing Corp. of Indi- | 
anapolis has been manufacturing construc- 
tion equipment since 1907. The Insley Line 
includes excavators and cranes, 5 to 30 
ton capacity—rubber or crawler mounted 
—gasoline, diesel or electric powered. 
There’s an Insley working near you. 
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FIG. 4. 


Storage and Deliverability 

With a given volume of gas in storage, 
the deliverability from a field varies as to 
the size and number of wells in the field. 
The pressure against which the wells 
must feed also effects the deliverability, 
When the field has been completely acti. 
vated with all the wells, lines, stations, 
and other equipment installed, it is pos. 
sible to determine, mainly through an 
empirical approach, how much daily de. 
livery can be expected from the field 
when it contains various volumes. Sey- 
eral schemes are used to show the rela- 
tionship between volume and deliver. 
ability. One of the more simple methods 
is to plot deliverability against the vol- 
ume in storage. Fig 4 demonstrates this 
method. The illustration assumes fairly 
uniform operating conditions—in a 
rather low permeable reservoir—and 
any material change in the operating 
procedure will change the pattern of the 
graph. For example, if the wells were 
feeding against a consistently high line 
pressure, which we will assume was ap- 
parent in the construction of the graph, 
and then if it becomes necessary to 
lower this line pressure, the position of 
the curve on the graph would change to 
reflect this new operating condition. It 
is also assumed in the graph that the 
field will have a fairly continuous usage. 
Then, if it should be decided to use the 
field only on peak conditions, due to the 
“heading up” of wells and for other 
reasons, the field would naturally pro- 
duce at a higher rate— with a given 
volume of gas in the reservoir—than is 
reflected by the graph. It is therefore 
essential to know the specific operating 
expectations before reasonable accuracy 
can be obtained in determining deliver- 
ability with a given volume in storage. 


Conclusion 

Underground natural gas storage is 
here to stay. The entire transmission 
system of many of the natural gas utili- 
ties has been altered materially to ac- 
commodate the storing of gas. Further- 
more, the ever-expanding house heating 
problem is dependent upon underground 
storage, which makes possible the serv- 
ing of many more customers than would 
be possible without it. Moreover, as was 
pointed out before, in addition to giving 
better service, it also allows the utilities 
to deliver more gas at a much lower cost 
than would be the case if it were not 
available. kk 
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P 625. 


FIG. 1. Catenary diaphragm pickup, strain gage 
amplifier, and cathode-ray oscillograph cop. 
nected to measure transient pressures in a fuel 
line between a standard fuel injection pump 
and spring-loaded fuel injection valve. The 
graph obtained shows action of pump and valve. 
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FIG. 3. Typical pressure 
pickup bridge circuit. 
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Measuring Pressures Electronically 


Transient pressures in pipe lines and compressor station 


equipment can be determined by proper instrumentation 


Tue purpose of this article is to point 
out some possibilities offered by newly 
developed electronic instruments for 
measuring transient pressures in pipe 
lines and compressor station equip- 
ment. Possible solutions to general prob- 
lems by the use of proper electronic 
instrumentation will be discussed. The 


equipment discussed in this article can * 


be used for measuring the pressure-time 
characteristic in diesel engines used to 
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FIG. 2. Cross-section of catenary 
diaphragm pressure receiver unit. 
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drive the pipe line compressors, com- 
pressor cylinder efficiency, and trans- 
ient pressures occurring in the pipe 
line itself due to action of the com- 
pressor. 

The basic electronic equipment re- 
quired for transient pressure measure- 
ment includes a linear strain gage pres- 
sure pickup preferably of the catenary 
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diaphragm type, a strain gage amplifier, 
and a standard laboratory type cathode. 
ray oscillograph. The equipment is ar- 
ranged in a manner similar to that 
shown in Fig. 1. The heart of this meas- 
uring system is the pressure pickup that 
has been designed by Dr. C. Stark 
Draper and Dr. Y. T. Li of the Massa- 
chusetts Institute of Technology. The 
pressure pickup contains a temperature 
compensated pair of strain gages 


~~ ars 
PRESSURE PS.I 


|- PULSE POSITION MAY BE ADJUSTED 
F EXTERNAL SWITCH IS USED 


FIG. 5. Appearance of calibration pulse on an 
engine pressure-time record. 
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mounted on a strain generating tube, 
and is constructed in such a manner as 
io minimize effects of all temperature 
gadients, vibration of combustion 
chamber walls, mounting stresses, and 
calibration drifts. The strain gages are 
non-inductively wound, and are elec- 
trostatically shielded. When the pickup 
is used to measure transient pressures 
in internal-combustion engines such as 
the gas-fired diesel engine used in pipe 
jine pumping stations, low pressure air 
cooling of the pickup is employed. This 
air cooling prevents excessive tempera- 
ture rise of the diaphragm and the 
strain gage tube. These pickups are 
characterized by very high natural fre- 
quency of approximately 45,000 cycles, 
and can be used to measure pressure 
transients with wave fronts correspond- 
ing to as high as 20,000 cycles per 
second. 

Extreme linearity and sensitivity are 
achieved in the pressure pickup through 
a unique design. There are two 1000- 
ohm, single layer, strain gage windings 


cemented to the wall of the strain tube 
described above. One of these windings 
is wound longitudinally along the tube, 
and the other is wound circumferent- 
ially. One end of the strain tube rests in 
the circular groove formed by the inter- 
section of two catenary depressions in 
a thin diaphragm. (Fig. 2). When pres- 
sure is applied to the outside of the dia- 
phragm, the strain tube is compressed 
along its axis and expanded around its 
circumference. This action decreases 
the length and increases the diameter of 
the longitudinal winding on the strain 
tube, and increases the length and de- 
creases the diameter of the circumfer- 
ential winding. The two windings form 
the legs of a wheatstone bridge circuit. 
and the unbalance of the bridge circuit 
is linear with respect to pressure ex- 
erted against the diaphragm. (Fig. 3.) 
As both windings of the pressure pickup 
are in the same environment, are at 
about the same temperature, and are in 
opposing legs of the wheatstone bridge 
circuit, resistance changes in the strain 
gage due to temperature variations, are 
essentially cancelled out. (Fig. 4). 
The output of the wheatstone bridge 
circuit is amplified and applied to the 
vertical plates of a cathode-ray oscillo- 
graph. The resulting pattern viewed on 
the oscillograph is an indication of the 
pressure exerted against the diaphragm 
of the pickup. If the pressure pickup 
is installed in the cylinder of a diesel 
engine, the resulting curve displayed 
on the cathode-ray oscillograph will be 
the time-pressure curve for the particu- 
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purself. Let us 
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lar cylinder under test. The same would 
be true if the pickup were inserted in 
one cylinder of a compressor. If the 
pickup were inserted at a point in a 
pipe line system, it would measure the 
pressure variation at that particula: 
point. This latter arrangement would 
provide information concerning pres 
sure peaks riding on top of high ambient 
pipe line pressures. 

Any good high gain strain gage 
amplifier providing for the input of tw: 
active arms of a bridge and using eithe 
a d-c or a-c carrier as the bridge sig: 
source can be used with the above « 
scribed pressure pickup; however 
manufacturer* of the catenary 
phragm pressure pickup also makes a 
strain gage amplifier for use with the 
pickup that incorporates a unique cal! 
bration circuit. A flick of the calibratior 
switch momentarily replaces the incon 
ing pressure signal with a calibrated 
reference. The reference appears on th 
oscillograph as a short, rectangula 
pulse, the top level of which represent 
a particular pressure level. This pres 
sure level can be set at any desired valu 
of the pickup range by means of a cali 
brated pressure dial on the front pane! 
of the strain gage amplifier. With each 
pickup, a calibration number is sup 
plied, which is set on the “sensitivity 
dial of the strain gage amplifier to ob 
tain full scale calibration equal to th 
maximum rated pressure of the pickup 
(Fig. 5). After the strain gage amp! 


*Control Engineering Corporation, Caz 
Massachusetts. 





Split horseshoe shaped gear permits machine to slip 
quickly over pipe. Fast operating snap chain fasteners hold it 
in place. A complete cut and bevel can be made in a 12 inch 
pipe in about two minutes. 


You'll soon save several times the cost of the machine in 
labor, gas and transportation charges. H&M takes approxi- 
mately one-half the labor and gas to make the cut as hand 

cutting and the work is all done in the field. 


Bring this light (24 to 155 pease but durable machine 
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Remember, H&M designs for SPEED and ECONOMY. 
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fier is initially balanced at atmospheric 
pressure, all subsequent readings will 
be obtained in terms of gage pressure 
in pounds per square inch above atmos- 
pheric pressure. This applies whether 
the pressure is static or fluctuating. 
The cathode-ray oscillograph em- 
ployed should have a frequency response 
from d-c to approximately 300 kilo- 
cycles, with deflection sensitivity on 
either a-c or d-c of at least 10 millivolts 
rms per inch. Provision should be made 
for either recurrent or driven sweeps so 
that the sweep of the oscilloscope can 
be synchronized with rotating equip- 
ment. As it is often desirable to photo- 
graph the curves obtained on a cathode- 
ray oscillograph, it should be equipped 
with a cathode-ray tube that will pro- 





vide a spot with good photographic 
characteristics. At least 3000 volts ac- 
celerating potential should be used on 
the cathode-ray oscillograph in order to 
get a bright sharp trace to photograph. 
The high accelerating potential also 
permits the use of cathode-ray tubes 
with long persistance for making visual 
cbservations of the pressure transients. 

An oscillograph record camera can 
be used with the cathode-ray oscillo- 
graph to provide a permanent record 
of the transient pressure curve obtained 
in each of the cases mentioned above. 
The polaroid land type of oscillograph 
record camera has found particular 
favor in this field because no dark room 
facilities are required, and a finished 
print can be obtained direct from the 





T.D. WILL A 


WILLIAMSON CONCENTRIC. 5S) 
SEAL CASING BUSHIN 











TULSA, OKLa. 


You are cordtally invited... 


to visit our booth at the International Petroleum Expo- 


sition in Tulsa, May 14-23. You will also want to‘visit 
our plant to see actual demonstrations of Williamson 
Pipeline Pigs, WmSON-Hillco Tapping Machines and 
many other Williamson Pipeline Products. Our booth 


numbers at the show are 28-29 in the Oklahoma Building. 


LD Willtenw OLL, Luc. 


| THE PIG WITH THE POKE | 
CLEANS PIPE LINES — 


€. f 





Ps @a FOZ 403 8 


TULSA 9, OKLAHOMA 











To obtain more information on products advertised see page E-55 










camera 60 seconds after exposure. 

One of the refinements in the gy 
tem described would be a method j 
synchronizing the sweep of the oscillp, 
scope with the movement of the crank. 
shaft of the engine under test, or of the 
compressor under test, or with the com. 
pressor station in the case of pipe ling 
measurements. There are several meth. 
ods for obtaining this synchronizing 
voltage, but one of the more versatile 
methods employs a magnetic pickup 
that can be mounted near the keyway of 
the engine shaft or compressor shaft 
which will give an impulse for actya. 
ting the sweep of the oscillograph each 
time the keyway passes the pickup. The 
impulse from the magnetic pickup js 
fed direct to the external sync termina] 
of the cathode-ray oscillograph, and 
the sweep function switch of the cath. 
ode-ray oscillograph is set on drivey 
sweep. By properly adjusting the posi. 
tion of the magnetic pickup with pr. 
spect to the keyway on the engine shaft. 
and the sweep frequency of the cathode. 
ray oscillograph, a recurring pattem 
can be established on the screen of the Uni 
oscillograph. This recurring patter 
can then be photographed, or observed 
by the use of a long persistence cathode. 
ray tube. 

One of the outstanding features of the 
equipment described is its portability 
and adaptability for field use. The total 
weight of all instruments _ involved 
amounts to less than 100 pounds. Pro. 
vision is made for calibrating the equip- 
ment in the field for a full scale reading 
of any desired fraction of a rated gage 
pressure. By being able to make field 
calibrations, it is possible to obtain a 
point by point pressuregraph of engine 
pressure, compressor pressure, or pipe 
line pressure to an accuracy of within 2 
per cent. A higher order of accuracy 
can be obtained by using either a dead 
weight gage tester, or by a suitable hy- 
draulic hand pump with a precision type 
dial gage for indicating pressure. By 
using either of these methods, a full 
scale calibration of the face of the 
cathode-ray oscillograph can be ob- 
tained, and the pressures obtained from 
the pressure pickup in operation can 
be read direct from this scale. 
Several pipe line companies here in 
| the Southwest are now working on trans- 
ient pressure problems such as those 
discussed. It is possible that there will 
be other articles forthcoming in the near 
future giving more details of the actual 
application to pipe line measurements 
of equipment such as that described in 
this article. xe 
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Tanker Loading Terminal 


Work is moving forward on con- 
struction of Trans Mountain Oil Pipe 
Line Company's deep sea tanker 
loading terminal at Westridge on 
Burrard Inlet, according to a pro- 
gress report by Canadian Bechtel, 
Ltd., agents. 

First pile for the one-berth dock 
was driven March 11 by Greenlees 
Construction Company, lLtd., con- 
tractors for the pile-driving and tim- 
bering job. Decking on the approach 
trestle has been installed. 
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Unit at compressor station. 





Unit on water tank. 


Cathodic Protection 


at Compressor Stations 


Effective and economical means of corrosion 


mitigation provided for various external surfaces 


J. C. BERRINGER 


Carnonic protection was first used at 
our compressor stations to protect ele- 
vated water tanks, the first installation 
being made at a compressor station in 
Kansas in 1941. By 1945 cathodic pro- 
tection had been provided for elevated 
water tanks at all of our compressor 
stations. 

No corrosion leaks have been repaired 
in any of these tanks as cathodic protec- 
tion was applied. 

Previous to application of cathodic 

protection numerous repairs were neces- 
sary due to corrosion and the usual pro- 
cedure was to clean and repaint the in- 
terior of the tanks each year. In addi- 
tion to the cost of labor and material to 
perform this work, station operation was 
impaired during the time water tanks 
were out of service. 
_ With cathodic protection being used 
It is not necessary to repaint the interior 
submerged surface of the tanks, and they 
are washed down and inspected only 
once every two or three years. It is not 
necessary to remove the tank from serv- 
ice at any other time. 

The present cathodic unit consists of a 
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small rectifier with a 14-v 10-amp d-c 
output mounted on one leg of the tank 
with the power being supplied from the 
station generating equipment. 

The current requirements vary from 
4 to 6 amp for each 75,000-gal tank, de- 
pending on water analysis. 

At the time of the original installation, 
various anode materials were used. The 
best results, however, were obtained 
from aluminum anodes and sufficient 
material was installed to provide metal 
for three years’ service. Actual life of the 
anode system was very near that calcu- 
lated at the time of the original design. 

Although aluminum anodes were satis- 
factory, the cost of anode replacement 
has now been reduced by the installation 
of reinforcing steel, or any other suitable 
surplus material, and a quantity suffi- 
cient for one year of operation is in- 
stalled. 

The anode installation design now be- 
ing used consists of five steel rods sus- 
pended from the roof and insulated from 
the tank. They are distributed in the, 
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P 623.635. 


tank in a circular design approximately 
4 ft from the tank wall and extending to 
within 2 ft of the tank botom. 

The cost of cathodic protection for 
these tanks has been reduced to a mini- 
mum and considerable savings in labo! 
and material, as well as improved sta- 
tion operation, is a direct result of these 
installations. 

Severe corrosion was first observed on 
our compressor station underground pip 
ing in 1943 at a station in Kansas. The 
most severe corrosion was found on the 
hot water lines between the auxiliary and 
main buildings, and on the hot gas dis 
charge lines and headers. Although thes 
lines were protectively coated with coal 
tar enamel at the time of installation, th: 
fact that the coating was hand applied 
due to construction difficulties and high 
operating temperatures resulted in fail 
ure of the coating. As the hot water lines 
between the buildings were from 8 to 12 
ft deep and the high gas pressure on the 
discharge side of the station made any 
pipe failure very hazardous and repairs 
expensive, it was decided to apply 
cathodic protection to prevent failures 
due to corrosion. Cathodic installations 
were made at two compressor stations in 
1946; one of the stations was in Kansas 
and the other near the Ohio line in 
Indiana. 

Soil resistivities are much lower in 
Kansas than in Indiana. In the Kansas 
installation, two 15-v units were in 
stalled. The operating d-c output of each 
was approximately 10 v and the total 
drain of both units was 160 amp. At the 
compressor station in Indiana a similar 
installation was made; however, due to 
high soil resistivity in this area a total 
current output of the two units was 65 
amps at 12 v d-c. 

The power supply for the rectifier 
units was obtained from the switchboard 
of the compressor station generating 
equipment. Separate controls and power 
lines were provided for each unit so that 
any fault in the cathodic equipment 
would be isolated and not affect station 
operation or power supply. Future 
cathodic installations followed this same 
design for power supply to the cathodic 
units. 

Due to the fact that the underground 
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network of piping and conduit in the sta- 
tion yard was comprised of all sizes of 
pipe from 14-in. gage lines to 26-in. 
headers, and as the condition of the coat- 
ing was dependent upon temperature of 
piping operation, all other factors being 
equal, it was necessary to install a dis- 
tributed anode system in the area of the 
piping. This type of anode installation 
would provide the piping having high 
current requirements with the necessary 
cathodic protection and would reduce 
the possibility of coating damage due to 
high voltage on underground structures 
where current requirements were very 
low. 

’ The standard anode installation con- 
sisted of 80 anodes, with approximately 
40 anodes being installed in the yard 
area between the main and auxiliary 
buildings and connected to a rectifier 
unit situated in that area. The other unit 
was situated on the discharge side of 
the main building and connected to ap- 
proximately 40 distributed anodes in- 
stalled in this area. Anodes installed 
consisted of the usual 2-in. by 80-in. gra- 
phite rods with the backfill of coke 
breeze or graphite. Venting was pro- 
vided, when possible, by loose soil or 
gravel above the anode. 

A careful study was made of all avail- 
able drawings of underground piping at 
each compressor station previous to 





































anode location, and a suitable anode de- 
sign was determined. Aftcr the anodes 
were installed the unit was placed in 
operation and the current drain to each 
anode was determined. Anodes with 
high current drains, which indicated that 





THE Original HORIZONTAL STRAINER 


Providing greater speed, safety and convenience, the 





they were too near an underground line, 
were relocated. This provided a more 
permanent installation than the use of 
resistors to limit current drain. Perma- 
nent splices were then made after the 
tests were completed. 

_ All possible conduit and pipe inside 
the station buildings were bonded to- 
gether and a 600-volt insulated direct 
burial negative cable was installed in 
the anode cable ditch and connected to 
all possible piping in the yard area in 
order to provide an equal potential to 
that piping some distance from the main 
negative connection. All couplings and 
other buried metal structure isolated 
from cathodic protection was located and 
bonded to the piping in the station 
yard. 

The cathodic protection requirements 
were determined by the usual method of 
pipe-to-soil potential using a copper- sul- 
fate half cell for reference to the earth 
and steel pipe or other buried structure. 

Satisfactory protection is now being 
provided to the underground piping in 
all 12 of our compressor yard areas, and 
no evidence of active corrosion has been 
observed on the pipe now under cathodic 
protection. 

The most recent corrosion problem at 
our compressor stations has been the 
failure, due to corrosion, of the coils and 
tanks of the compressed air aftercoolers. 

Immediately after the air is com- 
pressed it is passed through aftercooling 
coils, which are installed in tanks 
through which water is circulated to pro- 
vide a means of heat transfer. Due to the 
elevated temperatures and other cor- 





rosive conditions present, the application 
of cathodic protection was required, 

These installations consist of three ey, 
truded magnesium rods, approximate 
114%-in. in diam suspended in the tan} 
between the coils and extending j 
within 2 in. oi the bottom of the tank 
The magnesium anodes are connected 
by suitable conductors to the air aftep 
cooling coils and tanks. 

These magnesium installations hay 
been very satisfactory and have provided 
the necessary cathodic protection, thy 
eliminating failure of this equipmey 
due to corrosion. ; 

The service life of the magnesiyq 
anodes is a minimum of six months, and 
a total cost of replacement for each jp 
stallation is approximately $6. 

The application of cathodic proteg, 
tion at our compressor stations has pro 
vided an effective and economical means 
of corrosion mitigation of various ex. 
ternal surfaces, and we anticipate a cop. 
tinued increase in such applications as 
described. ket 


Signal Awards Contract 


Signal Oil and Gas Company has 
awarded the pipe line contract for 
its North Dakota gasoline plant gath- 
ering system to Williams Brothers of 
Tulsa, Oklahoma. 

It is anticipated that 150 miles of 
pipe will be laid ranging in sizes 
from 4 in. to 34 in. The ditch will be 
8 ft in depth. Signal has indicated 
that 55 cars of 24 in. pipe have been 
delivered to location at Tioga. 
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in Chicago 


1. H. M. Powell, Cathodic Corrosion 
Control, Ltd., London, and Jack E. LeMay, 
National Carbon Company. 


J. W. Jacobson, J. E. B. Gibbons, and 
Milton K. Cox, all of Koppers Company. 


Dr. Gordon N. Scott, consultant; 
E. J. Liggett, Johns-Manville; Steve Day, 
S. D. Day Company. 


James D. Keith, Reilly Tar & Chemical 
Corp.; J. Mark Terrill, Quartex 
Corporation; J. H. Barnett, Jr., Reilly Tar. 


L. M. Mosher, Bethlehem Steel 
Corporation; R. W. Stetson and Hilary 
Humble, Dow Chemical Company. 


O. E. “Ted” Murrey and Armon H. Bost, 
Midwestern Engine & Equipment Company. 





Jack Callaway, M. J. Crose Mfg. Co.; 
Yale W. Titterington, Pipe Line Anode 
Corp.; L. C. Bartmess, Alabama 
Tennessee Natural Gas Company. 


Les Baldwin, Johns-Manville, and L. M. 
Rasmussen, Manning, Maxwell & Moore. 


W. E. Graber, Panhandle Eastern Pipe 
Line Company, and Pau! Marx, Dresser 
Manufacturing Division. 





Hugh Baird, Standard Pipeprotection; 
Wn. J. Kretschmer, Columbia Gas System; 
Milt Bowen, Hill, Hubbell & Co. 





Il. Hugh Baird, Standard Pipeprotection; L. W. 
Tuttle, Public Service Company; 

J. Pat Casey, Crane Co.; Bill Haas, Northern 
Natural Gas Company; Frank M. 

Cummins, Standard Pipeprotection. 


12. Joe R. Robinson, N. T. Shideler, Ralph G. 
Mensch, A. E. Gray, H. F. Trusler, Jr., all 

of Pittsburgh Coke & Chemical Company, 
and C. Jay Steele, Anti-Corrosion Mfg. Co. 


13, Lancy F. Heverly, Great Lakes Pipe Line 
Company; G. H. Osborn, Crutcher- 
Rolfs-Cummings; Jack Royston, Royston 
Laboratories; J. C. Stirling, Service 

Pipe Line Company. 


14. Don Long, T. D. Williamson, Inc.; A. J. 
Kerr, Kerr Engineered Sales Company; 
L. C. Secrest, Continental Pipe Line * the 
Company; Floyd Zongker, T. D. 4 
Williamson, Inc.; Bill Huddleston, 7 
Huddleston Engineering Company; Jim 


Hunter, Service Pipe Line Company. - SLORVIECTION YOU WANT 


15. K. D. Wahiquist, Southern Union Gas 
Company; Charles L. Slover, Reilly 

Tar & Chemical Corp.; John Conroy, 
Rosson-Richards Company. 


4 
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16. Owens-Corning Fiberglas Company 
group: Bill Sedgeman, left, 

Sam Bosley, Ben C. Montgomery, 

: and Virgil C. Fichter. 
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17. Walter F. Rogers, Gulf Oil 

Corporation and G. R. Olson, United 
Gas Pipe Line Company. 
Ben W. Winter, Southeastern 
Pipe Line Company, and Dean Glass, 
Pure Oil Company. 

. Walter B. Meyer, St. Louis 
Metallizing Company. 
Harry (Mike) Nelson, Cities Service 
Pipe Line Co. 
Tom E. Wilder and C. G. Wray, Wolverine 
Tube Division, Calumet & Hecla, Inc. 
Philip A. Meyer, Nicolet 
Industries, Inc., and E. H. Snashall, 
Ohio Fuel Gas Company. 
F. M. Hieronymous, Barrett Division, 
Carl R. Hecker, Pipe Protection Service. 
Dick Stearns, D. E. Stearns Company, 
and K. A. Spencer, consulting engineer 
of London, England. ; 
Albert J. DeVries, Magnaflux 
Corporation, and J. T. Blackburn, Jr., 
Phillips Chemical Company. 

. A. L. Christy, Pure Oil Company. 


Dick Stearns, D. E. Stearns Company, 
and Bob Bullock, Interstate Oil 


Pipe Line Company. LQ ats 

A} “3 
Frank M. Ruffing, Magnode Products wie ot, 
Company; V. V. Malcom and Stan Craft, ee 
Philip Carey Mfg. Co. R Oo L L O W 
Philip A. Meyer, Nicolet Industries, Inc.; 


Robert Nee and Maynard Jackson, ) t | qT ral FEIM 4 


Middle West Coating & Supply Co. 


Robert G. Muench and Ervin E. Groth, ¥ 
Electro Rust-Proofing Corp. 


. G. |. Russell, Trans Mountain 
Oil Pipe Line Company, and R. H. Lee, 
D. E. Stearns Company. 
In Hill, Hubbell & Co. booth whose 
exhibit met with disaster in transit to 
Chicago. George W. Hudock, Hill, 
Hubbell; O. C. Mudd, Shell Pipe Line 
Corporation; C. D. Cobbett, 
R. A. McCarthy, and R. J. Young, 
all of Hill, Hubbell. 
V. J. Scarola and Burt Schmidt, 
The Tapecoat Company. 


34. Discussion leaders, pipe line coating 
symposium: Seated, left, W. F. Fair, Jr., 
Koppers Company; E. R. Lopez, 

Barrett Division, Allied Chemical & 

Dye, chairman; M. M. Bowen, 

Hill, Hubbell Co.; Ray L. Smith, 

Ray L. Smith & Son; R. E. Shackleford, 
Perrault Equipment Company. 

Standing: Wayne H. Schultz, Dearborn 
Chemical Company; Wayne E. Broyles, 
Brance-Krachy Co.; A. D. Simpson, Jr., 
United Gas Corporation; Hugh L. 
Hamilton, A. V. Smith Co.; E. J. Liggett, 
Johns-Manville Sales Corp.; R. W. 

Farris, Owens-Corning Fiberglas Co. 

35. Ray LeGrande, Allied Industrial Corp.; 
J. Herbert Lund, Rust-Oleum 

Corp.; Pete Simmons and Steve 

Serbula, Allied Industrial. 

36. William R. Curley, Hope Natural Gas 
Company; Lou Royston, Royston 
Laboratories; F. William Foss, Apex 
Smelting Company; Tom 

Royston, Royston Laboratories. 

37. M. W. Belson and L. G. Orr, D. E. Stearns 
Company; J. A. Holloway, Houston 

Pipe Line Company; Fred M. Cloninger, 
Texas Pipe Line Company. 

38. J.B. West, N. D. Jones, William H. Derry, 
Donald O. Sprowls, and T. A. Johnston, 
all of Aluminum Company of America. 









































































Pipe Line News 


not present when the picture was taken. 


Buckeye to Complete 
System in September 


Contracts have been awarded for the 
construction of the remaining 291 miles 
of Buckeye Pipe Line Company’s prod- 
ucts pipe line between Macungie, Penn- 
sylvania, and Syracuse and Caledonia. 

Bills Construction Company of Tulsa, 
Oklahoma, will construct 84% miles of 
14-in. line from -Macungie, to Guths- 
ville, Pennsyivania and 84% miles of 
8-in. from Guthsville, to Allentown, 
Pennsylvania. Work is in progress. 

Pipe Line Construction and Drilling 
Company of Camp Hil, Pennsylvania, 
was awarded 52 miles of 14-in. line from 
Guthsville to Dupont, Pennsylvania. 

Fulghum Contracting Corporation of 
Camp Hill, Pennsylvania, was awarded 
514% miles of 14-in. line from Dupont, 
Pennsylvania, north to the Pennsylvania- 
New York state line. 

Williams-Austin Company at Pitts- 
burgh, Pennsylvania, was awarded 75 
miles of 14-in. line from the Pennsyl- 
vania-New York state line to Auburn, 
New York, and 27 miles of 10-in. line 
from Auburn to Syracuse, New York. 

Universal May and Survey Company 
of Fond du Lac, Wisconsin, was awarded 
69 miles of 10-in. line from Auburn to 
Caledonia, New York. 

The contracts call for completion of 
the entire line by the second week in 
September. Contracts for the remaining 
pump stations are in the process of be- 
ing awarded. Completion of the entire 
system is scheduled for September, 1953. 


Work Begins on Texas 
Company Crude Oil Line 


The Texas Pipe Line Company has 
awarded a contract to the Houston Con- 
tracting Company, Ltd., Houston, Texas, 
to construct a total of approximately 45 
miles of crude oil pipe lines and nine 
gathering pump stations in south Louisi- 
ana, it was announced by J. W. Emison, 


president, and R. B. McLaughlin, chair- 
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N&W PmeSiVeEINT of the National Association of Corrosion En- 
gineers was elected at the annual meeting in Chicago, Illinois, re- 
cently. He is Waiter F. Rogers of Gulf Oil Corporation, Houston, 
Texas. Seen in picture are: Front row, M. G. Fontana, Ohio State 
University, Columbus, retiring president; Walter F. Rogers, Gulf, 
new president; Aaron Wachter, Shell Development Company, Emery- 
ville, California, vice president. Back row, J. Pat Casey, Jr., Crane 
Company, Chicago, new director; R. A. Brannon, Humble Pipe Line 
Company, Houston, treasurer; R. W. Fair, Koppers Company, West- 
field, New Jersey, new director. R. L, Bullock, Interstate Oil Pipe 
Line Company, Shreveport, Louisiana, also elected a director, was 





CATHODIC PROTECTION Symposium was held in Chicago a 
the annual meeting of the National Association of Corrosion Engi. 
neers. Participating were: R. W. Stetson (left) of Dow Chemical 
Company, who with Burke Douglas, also of Dow, presented paper 
entitled “The Cathodic Protection of. Sea Water Condensers.” Kirk 
Logan, Cast Iron Research Association, had as his subject “Com. 
parison of Cathodic Protection Test Methods.” E. P. Doremus, 
Cathodic Protection Service, was chairman of the symposium. Burke 
Douglas, co-author of paper with Stetson. H. C. Van Nouhuys, South. 
eastern Pipe Line Company, delivered a paper on “Cathodic Protec. 
tion and High Resistivity Soils.” R. M. Wainwright, University of 


Illinois, talked on “Cable Design for Cathodic Protection Rectifiers,” 


man of the board of the pipe line com- 
pany. Work is now in progress. 

Approximately 39 miles of 10%4-in. 
pipe line will be constructed between 
Erath station and Bayou Sale station. 
The contract also provides for building 
61% miles of a 8%-in. pipe line from 
Bayou Sale station to Horseshoe Bayou 
and Bayou Sale oil fields. Provision also 
is made in the contract for short mile- 
age of gathering lines to serve West 
Cote Blanche Bay field. 

Six gathering pump stations will be 
constructed on platforms set on piling 
over the water, and three gathering 
pump stations will be situated on land. 


Welding Exposition to 
Be Held in Houston 


The American Welding Society’s ex- 
position, to be held June 16-19 at the 
Shamrock Hotel in Houston, Texas, 
promises, by present indications, to be 
an outstanding success. Key welding in- 
terests from all over the country are 
making advance arrangements to attend 
this gigantic all-welding exhibit. 

Information from the more than 65 
exhibitors—manufacturers of products 
for the welding and allied industries— 
indicates a wide variety of products will 
be exhibited, many in actual use. Prod- 
ucts shown will include: Aluminum 
alloys and fluxes, silver brazing flux, 
stainless steel solder, ‘positioners, con- 
tour and radius markers, centering 
heads, welding rods, electrodes, cast- 
ings, miscellaneous brazing alloys, elec- 
trode holder, weld cleaning tools, mag- 
netic partial inspection instrument, arc 
welding equipment, welder caps, light- 
ters and chains, portable industrial 
X-ray units, regulators, and torches. 

Here under one roof will be demon- 
strated the products of many manufac- 
turers who regularly sell products for 
welded fabrication, weldments, welding 
processing, gas cutting, brazing, finish- 
ing, tooling, gaging, testing, stress re- 
lieving, X-ray, servicing, and handling. 


Oil Pipe Line Revenues 
And Traffic Show Increase 


The accompanying table shows for the 
years 1946-1952 the transportation reve- 
nue and the number of barrels of crude 
and refined oil orginated on line and 
received from connections as reported by 
large oil pipe line companies subject to 
the jurisdiction of the Interstate Com- 
merce Commission. The 1952 figures rep- 
resent all-time peaks. 








Large oil pipe lines! 





Number of barrels of 
oil originated on line 


Transporation and received from 


Year revenue connections 
Thousands 
1946 $273,326,620 2,107,417 
1947 300,092,514 2,317,256 
1948 342,534,525 2,559,912 
1949 349,005,607 2,381,810 
1950 408,585,889 2,672,780 
1951 491,422,315 3,162,966 
1952 528,566,367 3,330,092 
Per cent increase: 
1952 over 1946 93.4 58.0 





1 Based on quarterly reports of oil pipe lines having reve- 
nues of more than $500,000 per annum. 








The transportation revenue of these 
lines increased 7.6 per cent in 1952 over 
1951 and traffic volume was up 5.3 per 
cent. In comparison with the returns for 
1946 the carriers’ 1952 revenues were 
up 93.4 per cent and traffic volume in- 
creased 58 per cent. The marked post- 
war expansion in oil pipe line opera- 
tions is indicated by the fact that in 
each of the six postwar years 1947-1952 
the volume of traffic and the revenues 
reported to the ICC exceeded those of 
the peak war year 1944; however, these 
increases in traffic and revenue are pre- 
sumably attributable in part to a con- 
siderable postwar expansion of the pipe 
line network. Oil pipe line companies 
subject to the jurisdiction of the ICC 
reported a total of 111,615 miles of line 
operated (both trunk and gathering) at 
the close of the year 1944 as compared 
with 131,457 miles on December 31, 
1951, or an increase of 17.8 per cent. 
Figures for 1952 are not available. 
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Canada Grants Westcoast 
92-Year Gas Export Permit 


Westcoast Transmission Company, 
Ltd., has been granted a 22-year permit 
by the Federal Government to export 
natural gas to the United States from 
the Alberta-British Columbia Peace 
River area, C. D. Howe, trade minister, 
announced in the House of Commons in 
mid-April. Westcoast previously held a 
one-year permit, renewable from year to 
year, and holds a 22-year permit from 
the Alberta Provincial Government. The 
minister said the extended Federal per- 
mit had been granted to insure the com- 

any of stability in its supplies so that 

its $80,000,000 investment would be 
amortized and customers assured of 
long-term deliveries. 

Westcoast has pending before the 
United States Federal Power Commis- 
sion an application for a franchise to 
sell gas in the Pacific Northwestern 
States. Some “concern” had been ex- 
pressed before that Commission over 
the short-term limitation of its Canad- 
jan export permit. 

In announcing his Government’s ac- 
tion, Howe stated the interests of Brit- 
ish Columbia consumers would be pro- 
tected under the lengthened permit, as 
the Order-in-Council dealing with West- 
coast output also authorizes the Canad- 
ian Government to grant long-time per- 
mits for the export of gas generally. He 
cautioned, however, licenses for the ex- 
port of petroleum and electricity would 
remain on a one-year basis. 















e FIVE MODELS 


e ECONOMICAL 







*COMPLETE STOCKS OF PARTS F 





e QUICKEST IN OPERATION 


e Just slips over pipe 
e No hinges or latches to open or close 


e LIGHTEST WEIGHT 


(for pipe from 
4” to 36 inches) 


e IMMEDIATELY AVAILABLE 


Mm \\lustrated abov 
Illustrated left: 


illustrated right: 


Texas Eastern Allowed to 
Dispose of Algonquin Gas 

Texas Eastern Transmission Corpora- 
tion, of Shreveport, Louisiana, has re- 
ceived temporary authority from the 
Federal Power Commission to sell to 
presently connected customers natural 
gas originally scheduled for Algonquin 
Gas Transmission Company, of Boston. 
Massachusetts, for resale in New Eng- 
land. 

Similar temporary authorization was 
granted to Texas Eastern last Decem- 
ber covering the period through March 
31, 1953. The new authorization extends 
for a five-month period, ending next 
\ugust 31. Algonquin is unable to ac- 
cept delivery of the gas because of a 
court decision voiding the FPC certifi- 
cate issued to it. 

The Commission in February of 1951 
authorized Texas Eastern to deliver up 
to 220,000,000 cu ft of gas a day to 
Algonquin, and at the same time au- 
thorized Algonquin to serve certain 
markets in Connecticut, Massachusetts, 
Rhode Island, and New Jersey. That 
order subsequently was set aside by a 
court ruling, and the case is now back 
before the FPC for a determination of 
whether Algonquin or Northeastern Gas 
Transmission Company, of Springfield. 
Massachusetts, should be authorized to 
serve the markets that had been granted 
to Algonquin. 

Texas Eastern therefore requested 
authority to make available to its exist- 
ing customers some of the gas that 
would have been delivered to Algonquin. 


Pipe Line News 





Somastic Coating for 
104 Miles of Pipe Line 


One of the pipe line industry’s lary 
est coating contracts has been signe 
recently by Sinclair Pipe Line of Inde 
pendence, Kansas, and H. C. Price ¢ 
of Bartlesville, Oklahoma, calling 
the Somastic coating of 104 miles of Si: 
clair’s new Harbor Products System 

The Harbor System, a joint proje 
of Sinclair, Gulf Refining Company 
and The Texas Company, will transpo. 
petroleum products from the Philadel 
phia area to the New York Harbo 
area. The three companies will joint! 
operate a 77-mile, 16-in. line parallelin 
the New Jersey Turnpike from Wood 
bury Junction, east of Philadelphia 
delivery points west of New York Cit 
Both Sinclair and Gulf will use Somasti 
coated pipe to connect existing line 
and new tankage to the new joint lin: 

The coating project, which alread 
is underway, is being handled by H. ( 
Price Co. at its permanent Somast 
plant on the outskirts of Philadelphia 
and calls for the application of Somasti 
to the following amounts of pipe: 15 
miles of 8-in., 9 miles of 12-in.,.2 mil 
of 24-in., and 7744 miles of 16-in. In 
addition, the company will apply He 
cote to the pipe being installed at cro 
ings of the Delaware, Rahway, a 
Raritan rivers on the new system. Thi 
includes 1 mile of 8-in. pipe, 1 mile o 
12-in., and 1 mile of 16-in. pipe. The 8 
in. and 12-in. pipe will be given a packet 
of concrete 14% in. thick; 16-in. 
pipe will have 21% in. of Hevicote 





PIPE CUTTING AND 
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To cbhtain more information on products advertised see page E-55 


BEVELING MACHINES 


e: Mathey Pipe Cutting and Beveling Machine. 
Cuts pipe at any predetermined angle. 
Mathey Out-of-Round Attachment. Fits all 
sizes of Mathey (and Mathey-made) Machines. 
Mathey attachment for cutting pipe inter- 
, sections and coupons for welding analysis. 


OR ALL MATHEY and MATHEY MANUFACTURED MACHINES IMMEDIATELY AVAILABLE 
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Pipe Line News 


not present when the picture was taken. 


Buckeye to Complete 
System in September 


Contracts have been awarded for the 
construction of the remaining 291 miles 
of Buckeye Pipe Line Company’s prod- 
ucts pipe line between Macungie, Penn- 
sylvania, and Syracuse and Caledonia. 

Bills Construction Company of Tulsa, 
Oklahoma, will construct 84% miles of 
14-in. line from -Macungie, to Guths- 
ville, Pennsyivania and 84 miles of 
8-in. from Guthsville, to Allentown, 
Pennsylvania. Work is in progress. 

Pipe Line Construction and Drilling 
Company of Camp Hil, Pennsylvania, 
was awarded 52 miles of 14-in. line from 
Guthsville to Dupont, Pennsylvania. 

Fulghum Contracting Corporation of 
Camp Hill, Pennsylvania, was awarded 
514% miles of 14-in. line from Dupont, 
Pennsylvania, north to the Pennsylvania- 
New York state line. 

Williams-Austin Company at Pitts- 
burgh, Pennsylvania, was awarded 75 
miles of 14-in. line from the Pennsyl- 
vania-New York state line to Auburn, 
New York, and 27 miles of 10-in. line 
from Auburn to Syracuse, New York. 

Universal May and Survey Company 
of Fond du Lac, Wisconsin, was awarded 
69 miles of 10-in. line from Auburn to 
Caledonia, New York. 

The contracts call for completion of 
the entire line by the second week in 
September. Contracts for the remaining 
pump stations are in the process of be- 
ing awarded. Completion of the entire 
system is scheduled for September, 1953. 


Work Begins on Texas 
Company Crude Oil Line 


The Texas Pipe Line Company has 
awarded a contract to the Houston Con- 
tracting Company, Ltd., Houston, Texas, 
to construct a total of approximately 45 
miles of crude oil pipe lines and nine 
gathering pump stations in south Louisi- 
ana, it was announced by J. W. Emison, 
president, and R. B. McLaughlin, chair- 
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NEW PrmeSiVEIVT of the National Association of Corrosion En- 
gineers was elected at the annual meeting in Chicago, Illinois, re- 
cently. He is Waiter F. Rogers of Gulf Oil Corporation, Houston, 
Texas. Seen in picture are: Front row, M. G. Fontana, Ohio State 
University, Columbus, retiring president; Walter F. Rogers, Gulf, 
new president; Aaron Wachter, Shell Development Company, Emery- 
ville, California, vice president. Back row, J. Pat Casey, Jr., Crane 
Company, Chicago, new director; R. A. Brannon, Humble Pipe Line 
Company, Houston, treasurer; R. W. Fair, Koppers Company, West- 
field, New Jersey, new director. R. L, Bullock, Interstate Oil Pipe 
Line Company, Shreveport, Louisiana, also elected a director, was 





CATHODIC PROTECTION Symposium was held in Chicago at 
the annual meeting of the National Association of Corrosion Engi. 
neers. Participating were: R. W. Stetson (left) of Dow Chemical 
Company, who with Burke Douglas, also of Dow, presented paper 
entitled “The Cathodic Protection of. Sea Water Condensers.” Kirk 
Logan, Cast Iron Research Association, had as his subject “Com. 
parison of Cathodic Protection Test Methods.” E. P. Doremus, 
Cathodic Protection Service, was chairman of the symposium. Burke 
Douglas, co-author of paper with Stetson. H. C. Van Nouhuys, South. 
eastern Pipe Line Company, delivered a paper on “Cathodic Protec. 
tion and High Resistivity Soils.” R. M. Wainwright, University of 


Illinois, talked on “Cable Design for Cathodic Protection Rectifiers,” 


man of the board of the pipe line com- 
pany. Work is now in progress. 

Approximately 39 miles of 10%4-in. 
pipe line will be constructed between 
Erath station and Bayou Sale station. 
The contract also provides for building 
64% miles of a 8%-in. pipe line from 
Bayou Sale station to Horseshoe Bayou 
and Bayou Sale oil fields. Provision also 
is made in the contract for short mile- 
age of gathering lines to serve West 
Cote Blanche Bay field. 

Six gathering pump stations will be 
constructed on platforms set on piling 
over the water, and three gathering 
pump stations will be situated on land. 


Welding Exposition to 
Be Held in Houston 


The American Welding Society’s ex- 
position, to be held June 16-19 at the 
Shamrock Hotel in Houston, Texas, 
promises, by present indications, to be 
an outstanding success. Key welding in- 
terests from all over the country are 
making advance arrangements to attend 
this gigantic all-welding exhibit. 

Information from the more than 65 
exhibitors—manufacturers of products 
for the welding and allied industries— 
indicates a wide variety of products will 
be exhibited, many in actual use. Prod- 
ucts shown will include: Aluminum 
alloys and fluxes, silver brazing flux, 
stainless steel solder, ‘positioners, con- 
tour and radius markers, centering 
heads, welding rods, electrodes, cast- 
ings, miscellaneous brazing alloys, elec- 
trode holder, weld cleaning tools, mag- 
netic partial inspection instrument, arc 
welding equipment, welder caps, light- 
ters and chains, portable industrial 
X-ray units, regulators, and torches. 

Here under one roof will be demon- 
strated the products of many manufac- 
turers who regularly sell products for 
welded fabrication, weldments, welding 
processing, gas cutting, brazing, finish- 
ing, tooling, gaging, testing, stress re- 
lieving, X-ray, servicing, and handling. 


Oil Pipe Line Revenues 
And Traffic Show Increase 


The accompanying table shows for the 
years 1946-1952 the transportation reve- 
nue and the number of barrels of crude 
and refined oil orginated on line and 
received from connections as reported by 
large oil pipe line companies subject to 
the jurisdiction of the Interstate Com- 
merce Commission. The 1952 figures rep- 
resent all-time peaks. 











Large oil pipe lines? 





Number of barrels of 
oil originated on line 


Transporation and received from 


Year revenue connections 
Thousands 
1946 $273,326,620 2,107,417 
1947 300,092,514 2,317,256 
1948 342,534,525 2,559,912 
1949 349,005,607 2,381,810 
1950 408,585,889 2,672,780 
1951 491,422,315 3,162,966 
1952 528,566,367 3,330,092 
Per cent increase: 
1952 over 1946 93.4 58.0 





1 Based on quarterly reports of oil pipe lines having reve- 
nues of more than $500,000 per annum. 








The transportation revenue of these 
lines increased 7.6 per cent in 1952 over 
1951 and traffic volume was up 5.3 per 
cent. In comparison with the returns for 
1946 the carriers’ 1952 revenues were 
up 93.4 per cent and traffic volume in- 
creased 58 per cent. The marked post- 
war expansion in oil pipe line opera- 
tions is indicated by the fact that in 
each of the six postwar years 1947-1952 
the volume of traffic and the revenues 
reported to the ICC exceeded those of 
the peak war year 1944; however, these 
increases in traffic and revenue are pre- 
sumably attributable in part to a con- 
siderable postwar expansion of the pipe 
line network. Oil pipe line companies 
subject to the jurisdiction of the ICC 
reported a total of 111,615 miles of line 
operated (both trunk and gathering) at 
the close of the year 1944 as compared 
with 131,457 miles on December 31, 
1951, or an increase of 17.8 per cent. 
Figures for 1952 are not available. 
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Canada Grants Westcoast 
92-Year Gas Export Permit 


Westcoast Transmission Company, 
Ltd., has been granted a 22-year permit 
by the Federal Government to export 
natural gas to the United States from 
the Alberta-British Columbia Peace 
River area, C. D. Howe, trade minister, 
announced in the House of Commons in 
mid-April. Westcoast previously held a 
one-year permit, renewable from year to 
year, and holds a 22-year permit from 
the Alberta Provincial Government. The 
minister said the extended Federal per- 
mit had been granted to insure the com- 

any of stability in its supplies so that 

its $80,000,000 investment would be 
amortized and customers assured of 
Jong-term deliveries. 

Westcoast has pending before the 
United States Federal Power Commis- 
sion an application for a franchise to 
sell gas in the Pacific Northwestern 
States. Some “concern” had been ex- 
pressed before that Commission over 
the short-term limitation of its Canad- 
jan export permit. 

In announcing his Government’s ac- 
tion, Howe stated the interests of Brit- 
ish Columbia consumers would be pro- 
tected under the lengthened permit, as 
the Order-in-Council dealing with West- 
coast output also authorizes the Canad- 
ian Government to grant long-time per- 
mits for the export of gas generally. He 
cautioned, however, licenses for the ex- 
port of petroleum and electricity would 
remain on a one-year basis. 









e FIVE MODELS 


e ECONOMICAL 








e QUICKEST IN OPERATION 


e Just slips over pipe 
e No hinges or latches to open or close 


e LIGHTEST WEIGHT 


(for pipe from 
4” to 36 inches) 


© IMMEDIATELY AVAILABLE 


Illustrated above: Mathey Pipe Cutting a 
Cuts pipe at any predetermined angle. 


Mathey Out-of-Round Attachment. Fits all 
sizes of Mathey (and Mathey-made) Machines. 


Mathey attachment for cutting pipe inter- 
sections and coupons for welding analysis. 


*COMPLETE STOCKS OF PARTS FOR ALL MATHEY and MAT 


Illustrated left: 


Illustrated right: 


Texas Eastern Allowed to 
Dispose of Algonquin Gas 

Texas Eastern Transmission Corpora- 
tion, of Shreveport, Louisiana, has re- 
ceived temporary authority from the 
Federal Power Commission to sell to 
presently connected customers natural 
gas originally scheduled for Algonquin 
Gas Transmission Company, of Boston, 
Massachusetts, for resale in New Eng- 
land. 

Similar temporary authorization was 
granted to Texas Eastern last Decem- 
ber covering the period through March 
31, 1953. The new authorization extends 
for a five-month period, ending next 
August 31. Algonquin is unable to ac- 
cept delivery of the gas because of a 
court decision voiding the FPC certifi- 
cate issued to it. 

The Commission in February of 1951 
authorized Texas Eastern to deliver up 
to 220,000,000 cu ft of gas a day to 
Algonquin, and at the same time au- 
thorized Algonquin to serve certain 
markets in Connecticut, Massachusetts, 
Rhode Island, and New Jersey. That 
order subsequently was set aside by a 
court ruling, and the case is now back 
before the FPC for a determination of 
whether Algonquin or Northeastern Gas 
Transmission Company, of Springfield, 
Massachusetts, should be authorized to 
serve the markets that had been granted 
to Algonquin. 

Texas Eastern therefore requested 
authority to make available to its exist- 
ing customers some of the gas that 
would have been delivered to Algonquin. 
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Somastic Coating for 
104 Miles of Pipe Line 


One of the pipe line industry’s la: 
est coating contracts has been signe 
recently by Sinclair Pipe Line of Inde 
pendence, Kansas, and H. C. Price C 
of Bartlesville, Oklahoma, calling { 
the Somastic coating of 104 miles of Si: 
clair’s new Harbor Products System 

The Harbor System, a joint proje: 
of Sinclair, Gulf Refining Company 
and The Texas Company, will transpo 
petroleum products from the Philade] 
phia area to the New York Harbo 
area. The three companies will joint! 
operate a 77-mile, 16-in. line parallelin 
the New Jersey Turnpike from Wood 
bury Junction, east of Philadelphia, | 
delivery points west of New York Cit 
Both Sinclair and Gulf will use Somas' 
coated pipe to connect existing lin 
and new tankage to the new joint lin 

The coating project, which alread 
is underway, is being handled by H. ‘ 
Price Co. at its permanent Somast 
plant on the outskirts of Philadelphia 
and calls for the application of Somasti: 
to the following amounts of pipe: | 
miles of 8-in., 9 miles of 12-in., 2 mile 
of 24-in., and 7714 miles of 16-in. hh 
addition, the company will apply Hey 
cote to the pipe being installed at cross- 
ings of the Delaware, Rahway, and 
Raritan rivers on the new system. T! 
includes 1 mile of 8-in. pipe, 1 mile of 
12-in., and 1 mile of 16-in. pipe. The 8 
in. and 12-in. pipe will be given a pack: 
of concrete 114 in. thick; 16-in. 
pipe will have 21% in. of Hevicote 
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nd Beveling Machine. 


HEY MANUFACTURED MACHINES IMMEDIATELY AVAILABLE 


To cbtain more information on products advertised see page E-55 
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INGAA Launches Public Information Program 


The Independent Natural Gas 
Association has inaugurated a public in- 
formation program aimed at “telling the 
natural gas industry’s story and explain- 
ing its problems to the general public. 
so it can determine where its best in- 
terests lie,” C. P. Rather, president, and 
W. E. Wilson, chairman of the associa- 
tion’s Public Information Advisory 
Committee, announce. 

Rather stressed that all segments of 
the industry—producers, royalty own- 
ers, pipe line, and distributing com- 
panies—have an equal stake in getting 
this story before the general public. 

Bozell and Jacobs, Inc., New York. 
will be associated with the program as 
public relations counsel, Rather said. 
The association is composed of pro- 
ducers, royalty owners, gas pipe line, 
and distributing companies. 

In announcing the program, to be di- 
rected by the association’s newly created 
Public Information Advisory Committee 
and John A. Ferguson, association exe- 
cutive director, Rather commented that: 

“While the natural gas industry is 
made up of distinct segments, it is es- 


sentially one industry. The problems of 
one part must be considered from the 
standpoint of all other segments and of 
the public which in the final analysis is 
the source of our income and which can 
make or break us if we do not render a 
service which it appreciates and values.” 

He declared there is an interesting 
story to be told about the industry, and 
said: “Those of us who have given 
thought to it feel that if it is well and 
honestly told, with the objective of let- 
ting the public determine where its best 
interests lie, that the result will be good, 
both for the industry and the public.” 

In explaining that the Associations’ 
information program is “aimed at telling 
the industry’s story and explaining its 
problems to the general public,” Rather 
said: 

“The consumer, like any other inter- 
dependent link in the natural gas 
industry chain—producers, and royalty 
owners, pipe line and distributing com- 
panies and consumers—has a big stake 
in the continued growth of the natural 
gas industry. The industry has exper- 
ienced rapid expansion during World 





R. J. Tibbets 


W. H. Morris 


Sinclair Pipe Line Enlarges Executive Staff 


The board of directors of Sinclair 
Pipe Line Company voted to enlarge 
its executive staff to keep pace with 
the company’s expanding facilities and 
volume of business. 

At the regular organizational meeting 
of the board, held at Independence 
Kansas, directors elected Roy J. Tibbets 
chairman of the board; William H. Mor- 
ris, president to succeed Tibbets; Robert 
C. Beardon, formerly a vice president, 
to executive vice president and director, 
and Gerald M. Johnson vice president 
and director in charge of crude lines. 

As part of Sinclair Oil Corporation’s 
plan for balanced progress, the pipe line 
company has been progressively mod- 
ernizing and expanding its many pipe 
line facilities. In 1952, the company, 
with other interests, completed and 
placed in operation the 1000-mile, large- 
diameter Platte Pipe Line to carry crude 
from the Rocky Mountain oil fields to 
eastern markets. Also in 1952, Sinclair 
participated in the completion of the 
Pioneer Pipe Line, designed to carry 
products from the Sinclair, Wyoming, 
refinery to the Salt Lake City marketing 
areas. In addition, the capacity of the 
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Basin Pipe Line System in which Sin- 
clair has an interest and which connects 
the west Texas and New Mexico fields 
with the new Sinclair “Big Inch” line. 
was expanded in capacity to more than 
300,000 bbl a day. 

Company officials expect 1953 will 
witness the completion of five more ma- 
jor crude oil and products lines projects. 
either wholly or partly owned. Already 
construction work on two of the projects, 
the Rancho crude line from west Texas 
to Houston, in which Sinclair has a part 
interest, and the Sinclair Big Inch from 
Cushing, Oklahoma, to the Chicago re- 
fining areas, has been completed. 
Scheduled for 1953 completion are: The 
part interest in Evangeline products line 
from Port Arthur, Texas, to Baton 
Rouge, Louisiana; Sinclair’s connecting 
products line from Houston to Port Ar- 
thur, Texas, and the Harbor System. 
a products line in which Sinclair has a 
part interest and which is now being 
built to connect the Philadelphia refining 
area with the Greater New York market. 

In their new capacities, Tibbets and 
Morris will continue to maintain offices 
at Independence, Kansas. 


War II and since, and that growth ha 
brought its problems in which all Seg. 
ments of the industry are concerned,” 

He explained that only by continu; 
discovery and development leading 4 
building up more proved natural gq 
reserves, the sound financing of pip. 
line expansion, and the continued build. 
ing of distribution and other faciliti« 
ahead of consumer demand can the ip. 
dustry assure adequate service. He cop. 
mented that: 

“The interdependent links in the na. 
ural gas industry chain can develop q 
sound and objective public understand. 
ing of industry problems and work 
together for an equitable solution jy 
the best interests of the public and the 
industry. 

“With such a common ground of up. 
derstanding established, we know that 
continued healthy growth of the entire 
industry can be assured so as to serve 
the best interests of the public.” 

Rather described the newly launched 
public information program as an out 
growth of a study by a special com. 
mittee from the board of directors of 
INGAA. The study was undertaken after 
a resolution was passed by the associa- 
tion at its convention last October in 
Omaha approving the organization of 
the public information program. 

The association staff and public re. 
lations counsel, Rather stated, is working 
with INGAA members on a regional 
and local informational basis as well as 
on national activities. 

Rather is president of the Southem 
Natural Gas Company of Birminghan, 
Alabama, and Wilson is director of 
public relations of United Gas Pipe Line 
Company, Shreveport, Louisiana. Other 
members of the Public Information Ad- 
visory Committee are: Joseph Bowes, 
president, Oklahoma Natural Gas Con- 
pany, Tulsa, Oklahoma; Glenn W. 
Clark, president, Cities Service Gas 
Company, Oklahoma City, Oklahoma; 
N. W. Freeman, vice president, Tennes- 
see Gas Transmission Company, Hous- 
ton, Texas; R. H. Hargrove, president, 
Texas Eastern Transmission Corpora- 
tion, Shreveport, Louisiana; J. J. Hed- 
rick, president, Natural Gas Pipe Line 
Company of America, Chicago, Illinois; 
Paul Kayser, president, El] Paso Natural 
Gas Company, Houston, Texas; John F. 
Lynch, president, LaGloria Corpora- 
tion, Corpus Christi, Texas; J. F. Mer- 
riam, president, Northern Natural Gas 
Company, Omaha, Nebraska; A. N. 
Petroleum Company, Bartlesville, Ok- 
lahoma; R. G. Taber, president, Atlanta 
Gas Light Company, Atlanta, Georgia; 
Claude A. Williams, president, Trans- 
continental Gas Pipe Line, Houston, 
and W. H. Wildes, president, Republic 


Natural Gas Company, Dallas,.Texas. 


New Contracting Firm 


Pazdral and Whitaker Construction 
Company, 5727 Kirby Drive, Houston, 
Texas, has been organized to engage 
in general pipe line contracting work. 
Tod Pazdral is president and C. C. 
Whitaker vice president. The telephone 
number is Jackson 1403. 
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World Tanker Fleet 
Continues to Increase 


Although America’s tanker fleet is still 
the world’s largest, its relative position 
among world tanker fleets is being 
threatened by accelerated ship construc- 
tion in several foreign nations. 

In fact, according to present trends, 
the United States will yield its lead posi- 
tion to Great Britain by 1957. 

[mmediately after World War II the 
United States had 60 per cent of the 
world’s tanker carrying capacity. Today 
it has less than 30 per cent (29.4 per 
cent) and by 1957 it is not expected to 
have more than 22 per cent of the 
world’s total. 

The gradual decline in America’s 
dominant position in ocean-going tanker 
carrying capacity is traced in the 11th 
annual analysis of world tanker fleets 
by the Statistical Research Division of 
Sun Oil Company. 

America’s tankers, however, are the 
fastest on the seas, averaging 14.6 knots, 
the report notes. They are also the larg- 
est averaging 15,360 deadweight tons. 
These compare with a world fleet average 
of 13.4 knots and 13,660 tons. 

The report also points out that al- 
though tanker carrying capacity under 
the flag of the United States is less than 
30 per cent of the world total, this coun- 
try also controls a considerable volume 
of additional capacity because of the 
practice of many American owners of 
placing their ships under friendly for- 
eign registry. 

Even on the basis of “controlled” ca- 
pacity, however, the relative position of 
the United States continues to decline. 
A net increase equivalent to the carrying 
capacity of 56.8 T-2 tankers of World 
War II fame under United States control 
in the period between September, 1949, 
and October, 1952, has failed to offset 
this trend. 

The analysis released by Sun Oil Com- 
pany shows that the world tanker fleet 
now totals 2292 units, an increase of 
381 ships since September 1, 1945. Its 
authors add, however, that since tank 
ships have been growing in size and in- 
creasing in speed, numbers alone “are a 
poor yardstick for measuring a fleet of 
vessels.” 

Thus they have based their study on 
carrying capacity, which is arrived at by 
equating the world tanker fleet to an 
equivalent number of T-2’s on the basis 
of 16,765 deadweight tons and a speed 
of 14.5 knots. 

On this basis, the world tanker fleet 
on October 1, 1952, was the equivalent 
of 1726.8 T-2’s. This compares with an 
equivalent of 1264.5 T-2’s in September, 
1945, or a gain of 36.6 per cent. 


Continued gains in the size of the 
world tanker fleet are in prospect. As 
of October 1, 1952, there were under 
construction or on order throughout the 
world the equivalent of 56.3 per cent 
of the exisiting carrying capacity. In 
fact, the construction program now un- 
der way or on order exceeds in capacity 
1944’s entire fleet. 

In this accelerated peacetime con- 


struction program Great Britain will 
build for 36 per cent of the new carrying 
capacity, Sweden 14.5 per cent, and the 
United States slightly less than 11 per 
cent. The United States moved ahead of 
the Netherlands and Norway in this re- 
spect during the last year but has not 
regained its position as the No. 2 builder, 
which it held in 1949 and earlier. 

Once again, the study called attention 
to the problem of “block obsolescence,” 
which the United States will have to 
face as a result of the peak tanker con- 
struction program that took place during 
World War II. As the normal life of a 
tanker is generally accepted to be be- 
tween 20 and 25 years, there is 
need for a carefully-considered replace- 
ment program, the study states. 
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More Time Given to 
Construct Facilities 


The Federal Power Commission has 
extended to next October 1 the date fo: 
the completion of financing and the be 
ginning of construction of pipe lin 
facilities by several Alabama commu- 
nities and gas districts that are to 
receive natural gas from Southern Nat 
ural Gas Company, of Birmingham 
Alabama. 

FPC was asked to grant the additional! 
time because of the difficulty of procu 
ing pipe and arranging adequate meth 
ods for financing and operating the ré 
spective proposed gas systems. The com 
mission set completion dates, but the 
communities asked for an extension 
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actual pipe line construction. 
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PARK HILL 


TRUCK COMPANY 


Is Continuing Its Unexcelled Services in 


OIL FIELD 
PIPE LINE STRINGING 


PARKHILL TRUCK COMPANY, for 33 years a leader in the 
pipe line stringing field, is now continuing this and its many 
other services under new ownership and management. 


KENNETH A. OWEN, President, has been active in the Pipe 
Line Construction field for more than 18 years. He is widely re 
ognized for his broad experience and background. He spent 
four years with War Emergency, Inc., on construction of Big 
and Little Inch Lines from their first days of planning to shut 
down, and since- then has been active in many major foreign 
and domestic pipe line projects. 


TRAP BRISCOE, Vice President and General Manager, with 
seven years’ experience with the Parkhill organization, is in a 
position to maintain equipment, personnel and field Perform 


HAULING 


d 


HOWARD S. LIPP, Vice President, was with Peoples Gas 


years he has been active in engineering and management 


Operating Under I. C. C. Permits in 47 States 


PARK HILL 


COMPAN Y 
TULSA, OKLAHOMA 
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Pipe Line News 





Lakehead Pipe Line 
Awards Contracts 


Contracts for the pipe laying and river 
crossing construction of the $76,000,000 
Lakehead Pipe Line Company’s 635-mile 
30-in. extension between Superior, Wis- 
consin, and the international boundary 
south of Port Huron, Michigan, and near 
Sarnia, Ontario, have been awarded to 
eight organizations, Van W. Rosendahl, 
senior vice president, Bechtel Corpora- 
tion, acting as agent for Lakehead, 
announces. The extension project has 
been broken up into 10 schedules. 

The companies to whom the basic con- 
tracts are being awarded and the scope 
of their work are as follows: 

Mahoney Contracting Company, Lan- 
sing, Michigan, has contracted to 
construct one schedule, totaling 91 
miles, from Superior and the Wisconsin- 
Michigan state line. 

Anderson Brothers Corporation, Hous- 
ton, Texas, has contracted to construct 
two schedules, totaling 190 miles, from 
the Wisconsin-Michigan state line 
through Crystal Falls to Cooks, 
Michigan. 

Midwestern Constructors, Inc., Tulsa, 
Oklahoma, has contracted to construct 
one schedule, consisting of 97 miles, be- 
tween Cooks and a point near St. Ignace 
on the Straits of Mackinac. 

Bechtel Corporation, San Francisco, 
has contracted to construct one schedule, 
consisting of 75 miles, from a point near 
Mackinaw City on the southern shore 


of the Straits of Mackinac to Red Oak, 
Michigan. 

Conyes Construction Corporation, San 
Pablo, California, has contracted to con- 
struct two schedules, totaling 171 miles, 
from Red Oak via Bay City to the in- 
ternational boundary south of Port 
Huron on the St. Clair River. 

Merritt Chapman and Scott Corpora- 
tion, Cleveland, Ohio, has contracted 
to construct the 21,000-ft Straits of 
Mackinac water crossing. This will con- 
sist of two lines, each 20-in. in diam. 
Some of the crossing will be laid at a 
depth of about 230 ft. This will consti- 
tute one of the deepest under-water 
crossings in the world. 

W. J. Meagher and Sons, Inc., Bay 
City, Michigan, has contracted to con- 
struct the 2500 ft under-water crossing 
of the Saginaw River near Bay City. 

Midwestern Constructors, Inc., Tulsa, 
Oklahoma, has contracted to construct 
the 2500 ft under-water crossing of the 
St. Clair River at the international boun- 
dary south of Port Huron. 

To coordinate the extension project. 
Lakehead Pipe Line Company, Inc., has 
designated Bechtel Corporation of San 
Francisco, California, as its agent. As 
such, Bechtel Corporation is acting as 
the owner’s agent and representative on 
all matters pertaining to the manage- 
ment and construction of the Lakehead 
extension. Bechtel project offices have 
been established at 124 South Washing- 
ton Avenue, Saginaw, Michigan. 

Assisting Rosendahl, Clark Rankin 











Main Office: 
P. O. Box 764 
Lake Charles, La. 


ea. sate 
16-8025 





Branch Office 
Houston, Texas 





Tel.: PReston 2722 








LET US QUOTE YOU ON 
RAILHEAD JOBS ANYWHERE 
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of the Bechtel Corporation has beey J 
named project manager; H. D. Barker 
project engineer, J. V. Chambers, Project 
administrative manager; J. Don Creyel. 
ing, lands manager; E. F. Quiett, cop. 
struction manager, and T. Ray Johnsop, 
public relations officer. 

Lakehead Pipe Line Company, Ine. 
is a subsidiary of Interprovincial Pipe 
Line Company, which built the firg 
major crude oil pipe line in Canada— 
from a point near Edmonton, Alberta, to 
the U. S.-Canadian border near Gretna, 
Manitoba. 

The Lakehead Pipe Line connect 
with Interprovincial at the international 
boundary near Neche, North Dakota, 
and currently terminates at Superior, 
Wisconsin, at the head of the Great 
Lakes. From this point, up until noy, 
crude oil has ben transported by tankers 
to Sarnia, Ontario, during that portion 
of the year when the Great Lakes are 
open to navigation. 

When tied into the existing Inter. 
provincial and Lakehead pipe lines, 
which have been operating since late 
in 1950, Lakehead’s “Big Inch” exten. 
sion will make it possible to transport— 
12 months of the year—Alberta crude 
oil from Edmonton not only to Minne. 
sota and Wisconsin, but also direct to 
Michigan and to Sarnia, Ontario. 

When completed, the combined In. 
terprovincial and Lakehead pipe line 
system will be 1765 miles long. It will 
constitute the longest crude oil pipe line 
in the world. 
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PIPE COATINGS 
WRAPPING 


Permanent Yard 
LAKE CHARLES, LA. 
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LEADERSHIP WITH ECCO 








team-trained ECCO crews. 





Lee Vaughan, President of Engineering-Construction, exempli- 
fies the personal attention offered with ECCO service. Lee 
superintends all line-laying and related field operations with 
the help of his field superintendents giving you the benefit of 
their extensive pipeline experience plus the "know-how" 


of 


To meet those pipeline construction deadlines you || neec 
co-ordination and practical application of the 


experience, 
latest methods in pipelining .. 


.and that's what you get wher 


you consult with the Engineering-Construction Company 


Check with them on your next job. 


CHEYENNE 


5 wee 


TULSA, 


ngineering fo po mstruction fompany 


OKLAHOMA 


To obtain more information on products advertised see page E-55 D-11 5 




















































Pipe Line News 





Trans Mountain Already 
Has Spent $46,852,339 


Expenditures incurred by Trans Moun- 
tain Oil Pipe Line Company in connec- 
tion with the construction of the 24-in., 
718-mile crude oil pipe line between 
Edmonton, Alberta, and Vancouver, 
British Columbia, on the Pacific Coast 
had amounted to $46,852,339 as of Dec- 
ember 31, 1952, Robert L. Bridges, presi- 
dent of Trans Mountain, stated in the 
company’s annual report, which is cur- 
rently being sent to the shareholders. 
The main 718-mile pipe line system, 
when completed will cost approximately 
$92,000,000. 

Since the company was incorporated 
March 21, 1951, the company has earned 
no income, the report states. Its expendi- 
tures comprised $46,792,680 for 
engineering, surveys, work performed 
by contractors, materials supplied and 
net cost of interest during construction, 
and $59,659 for organization costs. 

Construction of the pipe line, the 
report states, has been proceeding ac- 
cording to schedule. As of the end of 
1952 approximately 45 per cent of the 
job had been completed. The pipe line 
should be completed this August and 
crude oil should reach Vancouver dur- 
ing October. 

Whereas the original plans provided 
for the initial construction of a main 
24-in. line with two pumping stations 
with an initial capacity of 75,000 bbl 
per day, in July of the past year a third 
pumping station was authorized. This 


increased the initial capacity of the line 
to approximately 120,000 bbl a day. 
Studies are currently being carried 
on to ascertain the probable require- 
ments of prospective shippers to 
determine whether a fourth pumping 
station will be necessary to provide an 
initial capacity of 150,000 bbl per day. 
“Our present surveys,” the report states, 
“indicate that by adding additional 
pumping stations, up to a total of per- 
haps 12 or 14, the pipe line can transport 
approximately 300,000 bbl per day.” 
The construction of a branch from 
the main line, across the U.S.-Canadian 
border from Sumas to Laurel, Wash- 
ington, and a lateral to Ferndale to serve 
a large new refinery being built there, 
plans for which were announced last 
November, according to the report will 
be about 30 miles long and will cost 
approximately $2,750,000. 


Canadian Parliament 
Approves Gas Line 


Following extended debates, the 
House of Commons, Ottawa, Canada, 
gave third and final reading in mid- 
April to a bill, now become law, which 
incorporates Mid-Continent Pipe Lines, 
Ltd. The company plans early construc- 
tion to permit the transportation of 
natural gas from Alberta as far east- 
ward as Montreal. Parliamentary ap- 
proval of the measure stemmed from 
amendments which specified that all 
the Company’s lines be laid within Ca- 
nadian territory. 














Justrite Safety Products, safety-designed and engineered 
to meet every requirement, are available from lead- 
ing industrial supply houses throughout the country. 


JUSTRITE SAFETY CANS 


APPROVED, Inspected and 


automatically. 





individually numbered and 
labeled by Underwriters’ Laboratories, Inc. 


APPROVED by the Associated Factories Mutual Fire In- 
surance Companies, and so stamped. 


Approved by the New York City Fire Dept., Approval No. 92 
For pouring flammable liquids with minimum fire risk. 


vents collection of dirt, liquid. 





ue 


Exclusive ‘Swinging’ 
Handle for LESS handling fatigue. Spill-Proof pouring lip. Rounded dome pre- 


Spring cap releases excessive pressure, closes 


1 Lead-coated 24 gauge steel, double seamed and soldered. Avail- 
able in 7 convenient sizes from Pint to 5 Gallon. 


JUSTRITE SAFETY EXTENSION LIGHT 


APPROVED by Underwriters’ Laboratories, Inc. For use in Class |, Group D, Explo- 


sive Atmospheres. 


First approved safety light for inspecting barrels, pipes, machinery. Uses 3 standard 
flashlight batteries. Flexible bronze extension holds any curvature. Unbreakable 
bulb cap. Kick-out bulb feature. Quickly converts to standard flashlight—Exclusive 
with Justrite. 15” and 30” extension lengths. Model No. 1727-S. 


GUARD AGAINST DANGER 
WITH JUSTRITE SAFETY APPROVED PRODUCTS. 





imOo5 ria lt 


2061 N. Southport, Chicago 14, Ill. 


yc UW UAL 


To obtain more information on products advertised see page E-55 





D-116 















































PAUL BUNYAN’S GOLF BALL. If the 
golfing clan had a legendary Paul Bunyan 
of their own, this startling structure might 
well be his golf ball all teed up for a drive, 
Size can be compared with mortal golfer in 
foreground. Actually, this is a water tank 
at Shell Pipe Line Corporation’s pumping 
station at Cushing, Oklahoma—nerve cen- 
ter for the vital underground transportation 
system that moves crude oil from the fields 
of West Texas to refineries in the consum- 
ing centers of the Midwest. 


Shell Forms An Oil 
Shipping Division 

A new Oil Shipping Division, required 
to handle an increasing amount of crude 
oil produced in Shell’s New Orleans 
area, has been set up as a part of the 
company’s production department, ac: 
cording to vice president Bouwe 
Dykstra. 

H. F. Winham, former production di- 
vision manager at Donaldsonville for 
Shell, will head the new division, the 
first of its kind established by Shell in 
the United States. 

Also appointed to key positions in the 
new division are G. H. Starrett, division 
superintendent; S. G. Wiles. divivion 
mechanical engineer, and A. L. Bradley, 
who will head the administrative -ection. 

The division, with headquarters in 
New Orleans, will handle all construc: 
tion, operation, gaging. and mainte: 
nance for gathering systems, terminals. 
and other facilities necessary for some 
2.000.000 bbl of crude handled by 
Shell’s New Orleans area each month. 

Winham. who has been with Shell for 
24 years, was named Donaldsonville di- 
vision manager for Shell in 1948 after 
extensive experience in the oil fields of 
South America and the entire Texas 
Louisiana-Gulf area. 
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SR-4° DEVICES IN INDUSTRY... 
USES UNLIMITED 


> In the static testing of rocket fuel 
systems, Aberdeen Proving Ground 
needed a transducer which could 
respond to the high pressures and 
frequencies encountered. 


w» If the THE BALD WIN To meet this need, Baldwin designed and manu 


Bunyan factured one hundred special SR-4 Pressure Cells 
re might SOLUTION: with the necessary high accuracy and high 


a drive, 
voller ie frequency response. 


ter tank 
pumping 
rve cen- 
vortation These transducers give Aberdeen all of these advantages: 


he fields 


consum: 1. High Accuracy—préssure versus voltage outputs are linear 


with 4, of 1% and calibration (span) is held within 4 of 1%. 
2. High Pressures—capacities up to 20,000 psi. 


-_ ' | =3 | 3. Limitless Frequency Response—The frequency response 
rye [ > limit of the attached piping or vessel is reached before the 





f crude J er 
Nrleess | : pressure cell reaches its frequency response limit. 
I : . , 
Be 7 ae: +o ae 4. Versatility—these SR-4 Pressure Cells are all interchangeabl« 
Bouwe so that they may work into the same instruments. Being electric 
4 a they also work easily into an oscilloscope which is necessary 

tion di- 4 Tis for high frequency pressure fluctuations. They can be used to 
lle = Ait operate any null-balancing or manual type potentiomete: 
on, the ; j 
hell in : — 4 The uses for Baldwin SR-4 devices in industry are 

“th | ee a unlimited ... measuring load, pressure or torque more 
, In tne = = ney an lets gi. . . 
| sidan accurately and economically. Wide range of standard 
jivizion capacities available. For the latest technical information 
radley, - please write Dept. 3230, Baldwin-Lima-Hamilton Corp., 
ection. ° , 

a t. 20,000 p.s.i. high frequency Philadelphia 42, Pa. 
nate pressure cell. Length-5'2”, 

S Fe ” . 
nainte- diameter 2”, weight-1 # TESTING HEADQUARTERS 





ninals. 
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For dependable and efficient pipe line construction. 


BRITTON CONTRACTING COMPANY, INC. 


55 SOUTH MAIN STREET TELEPHONE: 1480 & 6357 


WASHINGTON, PA. 
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LLIOTT 





FABR|- STEEL 
[yy 





OUTOOOR SPLASHPROOF 
WEATHER -PROTECTEO 





SEE A MAN-MADE STORM shoot four heavy sprays of water 
right into the ventilating inlets and discharge openings 
of an operating motor to demonstrate the most complete 
moisture separation ever designed into an open-type 
motor. See the dust protection too—integrally designed 
non-clogging filters, easily removable for cleaning with- 
out stopping the motor. 

See this revolutionary motor design which has made 
industrial history since World War II. An engineer’s 
dream in 1946, it has grown to a major factor in present- 
day cost-saving station and plant design in utilities and 
many industries. This all-weather design has triumphed 
over conditions regardless of where installed—in salt 
spray and fog on both coasts—in hot humid areas of the 
southeast—in hot dusty desert conditions of the south 
west—in extreme cold and snow of the north. 

If you have cost-of-construction problems—yet you 
cannot sacrifice reliability—then stop by the Elliott 
booth, No. 125-126 Oklahoma Building, at the Oil 
Show and discuss your problems with the people who 
pioneered the outdoor splashproof motor; or writ 
Elliott Company, Ridgway, Pa. 


ELLIOTT Company 








R3-18 











RIDGWAY DIVISION 


FOR MOTORS 1-200 HP: CROCKER WHEELER DIV. AMPERE, N. J. 
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Pipe Line Personals 





> William J. Laffins, Service Pipe Line 
Company division electrician in Mis- 
souri, has been promoted to telephone 
and telegraph supervisor for Oklahoma 
with headquarters at Shawnee, C. M. 
Scott, general manager, has announced. 

Laffins will supervise the repair and 
maintenance of the company’s com- 
munications facilities in Oklahoma. 
They are part of a 13,500 channel miles 
system that extends through ten of the 
eleven states in which the company op- 
erates. 

Laffins joined the company as a 
laborer in 1935 and by 1946 had ad- 
vanced to division lineman. He was pro- 
moted to division electrician in 1948. 
Mr. and Mrs. Laffins will move from 
Harrisonville, Missouri, to Shawnee, 
Oklahoma. 


> Oscar W. Morton has been appointed 
acting assistant deputy administrator in 
charge of gas transmission and distribu- 
tion operations in the Petroleum Ad- 
ministration for Defense, succeeding 
Howard B. Noyes, Deputy Petroleum 
Administrator J. Ed Warren announces. 
Noyes, who has served as assistant 
deputy administrator in charge of PAD’s 
Gas Branch since April 1, 1952, has re- 
signed to return to the Washington Gas 
Light Company, Washington, D. C., of 
which he is vice president. 
Resignation of G. Barrett Herr, who 
has served as director of PAD’s Gas 





> W. G. Maguire, chairman of the 
board of directors, was elected presi- 
dent of Panhandle Eastern at a board 
meeting February 24. 

Maguire succeeds Edward Buddrus, 
who resigned after serving as president 
of the company since 1943. 

The board also elected Hy Byrd, 
president of Trunkline Gas Company. 
executive vice president of Panhandle 
Eastern. 

The new Panhandle Eastern presi- 
dent is one of the pioneers who helped 
found the company in 1930. He served 
as a director of the company from 1930 
to 1932, and resumed his place on the 
board in 1937, following his election as 
president of Missouri-Kansas Pipe Line 
Company. 

He became chairman of the board 
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W. G. Maguire 


Facilities division since April 16, 1952 
also was announced by Warren. Herr 
will return to his position as superin- 
tendent of stores for the Peoples Nat- 
ural Gas Company of Pittsburgh, Penn- 
sylvania. 

Morton joined PAD’s staff in March, 
1951, and has served as director of the 
Gas Operations division since April 16. 
1952. An electrical engineer, he is on 
leave from the post of vice president of 
Panhandle Eastern Pipe Line Company, 
Kansas City, Missouri. Before joining 
PAD, he was a gas consultant for the 
National Security Resources Board. 


> C. P. Morgan, chief mechanical fore- 
man, has been made assistant general 
superintendent of the Ajax Pipe Line 
Corporation. He has been the top 
mechanical supervisor of the company 
since January 1, 1931. Morgan has been 
engaged in pipe line work since July 20, 
1920, when he was employed by the 
Standard Pipe Line Company of Louisi- 
ana. He was transferred to the Okla- 
homa Pipe Line Company in 1926 and 
to Ajax July 17, 1930. 


>» Carl Sisson was recently appointed 
manager of Division III by Texas East- 
ern Transmission Corporation. Formerly 
he was assistant division manager. Mur- 
rell Carlisle, a foreman in Division V, 
was made assistant manager of Divi- 


sion ITI. 


Hy Byrd 





and chief executive April 5. 1953, when 
Panhandle Eastern ownership was re- 
gained by Mo-Kan. 

Prior to his association with Pan- 
handle Eastern, Maguire was prominent 
in the coal, coke, and steel industries. 

Byrd is no stranger in the Panhandle 
Eastern family. He joined the company 
as vice president and treasurer April 5. 
1943, and was elected a director in 1945. 
He became president of Trunkline in 
1950, at which time he severed his con- 
nections with Panhandle Eastern. 

Byrd is a native of Elgin, Texas. Prio: 
to joining the company he worked fo1 
Phillips Petroleum Company, heading 
that firm’s New York office as assistant 
secretary, and later as vice president. 

Maguire and Byrd will maintain of- 
fices at 120 Broadway. New York. 





> C. Stribling Snodgrass, iniernatiop. 
ally known engineer with vast exper}. 
ence in the utilization and transmission 
of natural gas, has arrived in Karachj 
Pakistan, to prepare a report for Paki. 
stan Petroleum, Ltd., on the distributioy 
of gas from Sui in Baluchistan to othe; 
parts*of the country, with special refer. 
ence to Bringing it to Karachi via Suk. 
kur, Rohri, and Hyderabad. Pakistan 
Petroleum will make his report ayail. 
able to the Government of Pakistan. 
Pakistan Petroleum recently discovered 
natural gas at Sui, and the presence of 
this valuable fuel in appreciable quan. 
tities has been confirmed by the drilling 
of a second well, which has just been 
completed. 

Snodgrass has had world wide ex. 
perience as a consulting engineer. Dur. 
ing World War II he was a director of 
the foreign division of the U. S. Petro. 
leum Administration for War. After the 
war he joined an engineering and con. 
struction firm as vice president and 
director in charge of engineering and 
development, from which position he re. 
signed in February, 1951, when he was 
called back to Washington to organize 
and direct the foreign operations of the 
Petroleum Administration for Defense. 


>» J. W. J. Bercher, who has been in the 
service of the Texas Eastern Transmis- 
sion Corporation for the last several 
years on construction and operations, 
took up new duties in Venezuela during 
April. He is now superintendent of Dis- 
trict No. 2 on Atlantic’s new gas trans- 
mission system. His headquarters are in 
Caracas. 


> R. L. Matheson, safety engineer for 
Panhandle Eastern Pipe Line Company. 
Kansas City, Missouri. has been pro- 
moted to assistant personnel director. 
Other transfers and promotions include: 

Evertt Myers, former office man in 
the personnel department, named safety 
engineer for the production and gather- 
ing department. 

James S. Parkinson, former senior 
dispatcher at Liberal, Kansas, appointed 
safety engineer. 

Robert C. Davis, expediting clerk in 
the purchasing department. named of- 
fice man in the personnel department. 

Ernest O. Nelson, engineer. Kansas 
City office, made engineering assistant 
in the production and gathering depart- 
ment. 

Paul Davis, agent in the land depart- 
ment at Liberal, named superintendent 
of the right-of-way section in the Kan- 
sas City office land department. 


> Frank C. Havens, formerly treasurer, 
has been elected a vice president of the 
Platte Pipe Line Company. John T. 
Osborn has been elected treasurer, and 
James T. Noel has been elected con- 
troller. Osborn has been assistant treas- 
urer, and Noel has been chief ac- 
countant. 

Havens had been with Continental 
Oil Company for 26 years when he 
joined Platte shortly after it was or- 
ganized in August, 1950. Noel and Os- 
born were with Service Pipe Line Com- 
pany before joining Platte in late 1951. 
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» Mark P. Connolly, pipe line and con- 
aruction foreman of Ajax Pipe Line 
Corporation, has accepted a position 
with Lakehead Pipe Line Company as 
superintendent of the Fourth District. 
Connolly has been with Ajax for 22 
years and has been in the service of 
Standard Oil Company (N. J.) affiliates 
for 37 years. He will have his headquar- 
ters either at Saginaw or Bay City, 
Michigan. id 
W. S. Litty, main line connection 
gang pusher, has been named to fill the 
position vacated by Connolly. He began 
his career with Ajax September 15, 


1941. 


»R. J. “Bob” Andress, Service Pipe 
Line Company, addressed The Pipe 
Liners Club of Tulsa, at its monthly 
meeting April 13 on the subject “His- 
tory and Effect of Regulations on the 
Pipe Line Industry.” 


) Robert J. LaFortune, Reilly Tar and 
Chemical Corporation, Tulsa, is a new 
member of The Pipe Liners Club of 
Tulsa. Other new members are Robert 
(. Nickles, Nickles Machine Corpora- 
tion, Ponca City, Oklahoma, and John 
L. Goforth, Hackney Iron and Steel 
Company, Tulsa. 


> S. F. Wikstrom, Jr., formerly with 
the Mississippi Valley Gas Company, 
Meridian, Mississippi, has joined the 
American Gas Association, New York, 
New York, as promotional representa- 
tive for the southern territory. Under a 
new service instituted last year as a 
part of the AGA Promotion, Advertis- 
ing and Research (PAR) Plan, Wik- 
strom will visit gas utility companies in 
this area, acquainting them with the 
promotional and other activities being 
carried on by AGA for the benefit of 
member companies. 

Also joining the promotional staff of 
AGA is Chester Wegener, on loan from 
The Brooklyn Union Gas Company, as 
special service representative. He will 
continue the valuable service work initi- 
ated by James F. McNally, who was 
loaned to AGA by Brooklyn Union for 
more than two years. McNally will re- 
turn to his former duties with the pub- 
licity and advertising department of 
Brooklyn Union. 


> F. V. Maloney, chief dispatcher, has 
been promoted to supervisor of oil 
schedules (joint ventures) by Shell 
Pipe Line Corporation. His headquar- 
ters are at Houston, Texas. C. W. Jack- 
son, loading rack foreman at Halletts- 
ville, Texas, has been moved up to dis- 
trict chief gager at Livingston. T. C. 
ree, assistant pipe line maintenance 
foreman at Skiatook, Oklahoma, has 
n made maintenance foreman. T. A. 
Smith, pipe line maintenance foreman 
at Kilgore, Texas, has been transferred 
to Austin in the same position. R. H. 
Gibson, pipe line maintenance foreman 
at Austin, has been transferred to 
Douglass. P. D. Funderburk, district 
gager at Monahans, has been moved to 
endrick, Texas. H. D. Burton, district 
gager at Colorado City, Texas, is now 
station chief at Westbrook. 


Personals 


Texas Gas Observes Fifth Anniversary 


Texas Gas Transmission Corporation, 
which provides natural gas for distribut- 
ing utilities in Louisiana, Arkansas, Mis- 
sissippi, Tennessee, Kentucky, Illinois, 
Indiana and Ohio, observed the fifth 
anniversary of its formation April 1. 

Scheduled with the advent of spring 
weather shortly after the anniversary 
date is resumption of a 26-in. interstate 
pipe line construction program of 408 
miles that, upon completion, will in- 
crease the daily delivery capacity of the 
Texas Gas system, including its two 
subsidiaries, to 1,066,000,000 cu ft. 

The construction job was begun last 
August, and approximately 363 miles 
of the line—Texas Gas’ second along 


the same route—was laid between Ba 

trop, Louisiana, and Slaughter: 
Kentucky, during the last five month: 
of 1952. It parallels an 800-mile 26-in 
line that was laid in 1949 from fields in 
East Texas to Lebanon, Ohio. 

The 1953 portion of the pipe line-lay 
ing job is scheduled in two Kentucky 
localities. One section of pipe, 25 miles 
in length, is to start at Slaughters and 
extend northeast toward Owensboro 
headquarters for Texas Gas, and th: 
other, about 19 miles long, is to be wholly 
within Jefferson County, near Louisvil|: 

Texas Gas is spending approximate) 
$34,000,000 on the 1952-53 constructio: 
program to make more gas available 
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How To Save 


Miles and Money 


Pipeline Planning! 


Use An Abrams Aerial Survey Because 


1. You can, in settled areas, by-pass expensive right- 
of-ways through cultivated fields, timber stands, 
orchards and similar items—expensive legal entangle- 


ments are avoided. 


2. You can, in wild areas, by-pass or cross most advan- 
tageously, bogs, swamps and small lakes which are 
not shown on county maps—avoids expensive probing. 


3. You can compute and order swamp and river weights 


in advance. 


4. You can easily check progress reports and compute 
speed of stringing for each kind of terrain. 


5. You can locate and use trails or easy access routes 


to the job in wild areas. 


Abrams surveys do save miles and money—one client recently 
reported saving 14% miles of line in just one 12 mile section— 
@ saving that paid for the entire survey many times over. 


Write for complete information and a copy of “Pipeline Planning 


from the Bird’s-Eye View.” 


ABRAMS AERIAL SURVEY 
CORPORATION 


LANSING | M | 


HIGAN U.3 
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YALE 
2-PIECE 


There are many reasons why Yale 
2-Piece Unions have been used on 
the majority of lines constructed 
during the past three years. 
Write today and find out why YALE 
UNIONS are the choice of so many 
operating companies. 


P. O. Box 10117 Telephone ME-4282 
HOUSTON, TEXAS 
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The Sign of Integrity:- 


ST TY, 
O. R. BURDEN 
CONSTRUCTION 
CORPORATION 


TULSA, OKLAHOMA 








O. R. BURDEN 
President 


7S Box 521 6 P. T. THIBODAUX 
Phone: 8-3378 Vice-President 


J. S. BURDEN 
Vice-President 





General 


Pipe Line Construction 
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WILLIAMS BROTHERS 


ENGINEERS * CONTRACTORS 
OIL - GAS + PRODUCTS 
* WATER + PIPELINES 
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Cable Address — WILLBROS. Main Office 324 NBT Bidg., TULSA 
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Lone Star Announces Construction Program 


The Lone Star Gas Company has an- 
nounced a $3,269,000 construction 
program calling for a field compressor 
station, a gasoline plant, and 73 miles 
of gathering and transmission pipe lines, 
which will increase delivery capacities 
for gas from Wise and Jack counties by 
50,000,000 cu ft a day. 

The new lines are designed primarily 
to strengthen the gas supply for the 
“fast-growing Greater Fort Worth-Dallas 
area,” Elmer F. Schmidt, vice president 
in charge of Lone Star’s transmission 
division, pointed out. He said the con- 
struction project includes facilities for 
gathering and marketing transmission 
casinghead gas now being flared in the 
Worsham-Steed and Rusmag oil fields 
in southeast Jack County. 

Transmission construction project is 
scheduled to get under way in June with 
the laying of 24.63 miles of 20-in, 17.5 
miles of 16-in., and 3.3 miles of 10-in. 
pipe, Schmidt said. Thirty-five miles of 
the 16 and 20-in. pipe, looping present 
transmission lines in Jack, Wise, Parker 
and Tarrant counties, will originate near 
Jacksboro in Jack County and extend 
southeast to a point northwest of Fort 
Worth, where it will connect with Lone 
Star’s integrated pipe line system. 

A 10-mile section of 10-in. and 16-in. 
pipe will connect Lone Star’s two trans- 
mission lines in Jack and Wise counties, 
boosting deliverability of wells in north- 
east Jack County. The gasoline plant in 
the construction program is now being 
built near Springtown in Parker Coun- 
ty and is scheduled to begin in July. 

Completion of the transmission pipe 
lines will give the company capacity to 
transport gas at the rate of 120,000,000 
cu ft a day in the Fort Worth-Dallas 
region from Jack and Wise counties 
alone, an increase of approximately 50,- 
000,000 cu ft over present delivery facil- 
ities for gas from these sources. 

Facilities for marketing the casing- 
head gas in the Worsham-Steed and 
Rusmag oil fields in Jack County in- 
clude a 27.72-mile gathering system of 
various sizes of pipe and a 3320-hp com- 
pressor station near Jacksboro to boost 
the low pressure gas to Lone Star’s 
transmission lines. This portion of the 
work got under way in April. 

Julian L. Foster of Dallas, general 
superintendent of Lone Star’s transmis- 
sion division, will direct the construction 
program. Supervisors will be Luther 
Tolbert, superintendent, and J. N. Car- 
penter, assistant superintendent of pipe 
lines; T. J. Skrabanek, superintendent 
of compressor stations, and John M. 
Kindle, superintendent of gasoline 
plants. 

Projects will be carried out by regu- 
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lar Lone Star personnel augmented by 
workmen recruited from the construc- 
area. Decatur and Jacksboro have been 
designated as construction headquarters. 
The overall program is scheduled for 
completion by early fall. 


Lone Star Storage Project 
Given Temporary Approval 


The Federal Power Commission has 
issued a temporary certificate to the 
Lone Star Gas Company, of Dallas, 
Texas, for the construction of pipe line 
facilities for the storage of natural gas 
in the New York City field in Clay 
County, Texas. 

The project will include a 2640-hp 
compressor station and about 5 miles of 
12-in. pipe line. Estimated cost of the 
development program is $1,144,617. In 
its original application, Lone Star pro- 
posed to have a portion of the storage 
field operations conducted by its afhliate, 
Lone Star Producing Company, but it 
subsequently amended the application 
to delete that proposal. 

Lone Star has available natural gas 
received from Oklahoma fields, which 
cannot be utilized during the summer 
months. The company said further that 
it needs additional sources of gas dur- 
ing the winter to enable it to meet its 
estimated future peak-day requiremens. 

Estimated maximum input into the 
storage reservoir will be approximately 
20,000,000 cu ft a day, and the company 
will be able to withdraw up to 80,000,000 
cut ft a day. 

Temporary certificate will expire July 
1, 1954, and prior to that time Lone Star 
is to submit evidence demonstrating the 
feasibility of the project for gas storage 
operations. On the basis of this evidence, 
the FPC will determine whether a “per- 
manent” certificate should be issued. 


Colorado Interstate 
Plans 116-Mile Line 


A Federal Power Commission hear- 
ing began April 30 in Washington, 
D. C., on an application by Colorado 
Interstate Gas Company, of Colorado 
Springs, Colorado, to construct pipe 
line facilities in Colorado, Oklahoma, 
Texas, and Kansas to increase the sales 
capacity of its natural gas transmission 
system. 

The company plans to build 116 
miles of pipe line and a total of 22,220 
hp in maig line compressor capacity at 
new and existing stations. Estimated 
cost of the project is $19,856,596. The 
company said that the project would in- 
crease the sales capacity of its transmis- 
sion system initially by 82,500,000 cu 
ft of gas a day. 





FPC Refuses to Omit 
intermediate Decision 


Federal Power Commission has de 
nied a motion by Gulf Interstate Gas 
Company, of Houston, Texas, to omit th: 
intermediate decision procedure in the 
proceeding involving the company’s ap 
plication to build an 860-mile natural 
gas pipe line extending from Southern 
Louisiana to a point in northeastern 
Kentucky. 

Gulf Interstate made the request 
March 11 at the conclusion of the hear 
ings on its application. The action would 
have meant that the case would have 
been decided directly by the commis 
sion, without the filing of an intermedi- 
ate decision by the FPC presiding ex- 
aminer who conducted the hearings. The 
FPC staff counsel objected to the 
motion. 

The commission said that it “cannot 
properly make the statutory finding 
upon the record that due and timely exe 
cution of its functions imperatively and 
unavoidably requires that the intermedi 
ate decision procedure herein be 
omitted.” 


Plantation to Extend 
System by 82 Miles 


The Plantation Pipe Line Company 
announces it will extend its 14-in. pipe 
line from Charlotte to Greensboro, North 
Carolina. The 82-mile extension with re- 
lated facilities will cost approximately 
$4,500,000 and is scheduled for comple- 
tion the latter part of this year. 

Plantation Pipe Line Company owns 
and operates a pipe line system for the 
transportation of refined liquid petro- 
leum products as a common carrier un- 
der Interstate Commerce Commission 
regulations. Thirteen petroleum com- 
panies are using Plantation’s system. 

In 1950-51, Plantation constructed an 
18-in. pipe line from Baton Rouge, 
Louisiana, to Bremen, Georgia, and a 
14-in. line from Bremen to Charlotte, 
North Carolina. The new line paralleled 
the 10 and 12-in. lines built in 1941. 

According to C. R. Younts, president 
of Plantation, the extension of the 14-in. 
line into Greensboro was not considered 
as being necessary until the late 1950’s. 
“Since our 1950 planning,” Younts went 
on to say, “We have been building con- 
tinuously to keep ahead of the increas- 


ing demands for petroleum products in 
this area. The extension of the new line 
into Greensboro, along with recently 


constructed booster stations for in- 
creased capacities on three of our lateral 
lines, will permit us to increase pump- 
ings out of Baton Rouge from around 
210,000 bbl of oil a day to about 225.- 
000 bbl.” 
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Sinclair Dedicates Its New “Big Inch” Line 


Governor Johnston Murray of Okla- 
homa was the principal speaker at 
dedication ceremonies at Cushing, Okla- 
homa, on April 27 for the Sinclair Pipe 
Line Company’s new 657-mile “Big 
Inch” crude line. 

The new line, which runs from Cush- 
ing to East Chicago, Indiana, was 
dedicated “to the Welfare of the Mid- 
Continent oil industry” and represents 
a $52,000,000 investment by Sinclair. 

The ceremonies at which Governor 
Murray spoke were held at noon, at the 
number one pump station of the “Big 
Inch” carrier at Cushing, and were 
attended by officials of Sinclair and 
other oil companies, and government and 
civic leaders. 

P. C. Spencer, president of Sinclair 
Oil Corporation, of which Sinclair Pipe 
Line Company is a subsidiary, delivered 
an address at a dinner Monday night 
in Tulsa, which followed the ceremonies 
at Cushing. 

Sinclair’s “Big Inch” line is the new- 
est member in what is one of the most 
extensive crude oil pipe line systems 
owned by any one company. It will 
carry Mid-Continent and Texas crude 
oil to the East Chicago, Indiana and 
Wood. River, Illinois refineries of the 
Sinclair Refining Company and also 
transport crude for other shippers. 

The new line has two segments. The 
first is 331 miles long from Cushing to 
Salisbury, Missouri, where it has a 
connection with the Platte Pipe Line 


for service to Wood River. This segment 
is of 24-in. pipe and has an initial ca- 
pacity of 280,000 bbl a day. The second 
segment is 344 miles of 22-in. pipe from 
Salisbury to East Chicago with an initial 
capacity of 150,000 bbl a day. 
Construction of the line, which re- 
places a_ small-diameter, outmoded 
system, was begun December 29, 1951. 
The line’s equipment is of the latest 
desigu and includes automatic and semi- 
automatic pump station facilities and 
a modern microwave radio network. 
Thirteen new storage tanks have been 
built along the line and with existing 
tankage will provide total storage ca- 


pacity for 3,500,000 bbl. 


Equitable Applies for 
Construction Permit 


Equitable Gas Company, of Pitts- 
burgh, Pennsylvania, has filed an appli- 
cation with the Federal Power Commis- 
sion requesting authority for the con- 
struction of pipe line facilities in con- 
nection with the operation of a proposed 
natural gas storage pool in Wetzel and 
Marion counties, West Virginia. 

Proposed project will include the 
Logansport storage field in the Big In- 
jun Sand in Mannington District, Mar- 
ion County; a 1320-hp compressor sta- 
tion in Wetzel County; approximately 
9 miles of 12-in. pipe line from the stor- 
age pool to the compressor station, and 
6-in. and 8-in. well connecting lines. 





ST 





Is designed to effect pre- 
cise spotting of subsur- 
face metallic structures 
and to indicate depth of 
same. It is widely used 
by public utilities — gas, 
oil, water, electric, tele- 
phone, and for pipe line 
construction and mainte- 
nence operation. 














3987 Chevy Chase Drive 





THE WILKINSON LINE LOCATOR 


WILKINSON PRODUCTS COMPANY 


Telephone: Sylvan 0-4314 


This electronic sleuth is being 
used on many of the impor- 
tant pipe line jobs. It deter- 
mines placement and depth 
of pipes, cables, etc. The 
Wilkinson Line Locator is a 
dependable instrument» built 
for tough jobs. 


Pasadena 3, California 
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Estimated cost of the 
$2.217,400. 

Construction and operation of the 
Logansport pool is expected to provide 
additional storage capacity of approxi. 
gas, increasing Equitable Gas Com. 
pany’s total storage capacity to 31,105. 
000,000 cu ft. 


facilities jg 


Phillips to Construct 
Products Terminal 


Petroleum Terminal Company, , 
wholly owned subsidiary of Phillips Pe. 
troleum Company, will construct a 
petroleum products terminal at Hill. 
yard, Washington, adjacent to the termi. 
nus of the Salt Lake Pipe Line 
Company’s extension from Pasco to Spo. 
kane, according to an announcement 
by K. S. Adams, chairman, and Pay] 
Endacott, president, of Phillips Petro. 
leum Company. 

The terminal company has obtained 
some of the existing tankage and other 
facilities of the Phillips Spokane re. 
finery and will incorporate these into 
the new terminal. 

Petroleum Terminal Company has 
contracted with two of the larger petro. 
leum companies marketing in the area 
for use of these new facilities and is 
presently negotiating with others to han- 
dle their products. Operation of the 
terminal is scheduled to begin about 


October 1, 1953. 


Two More Companies 
Enter Import Picture 


The Federal Power Commission has 
consolidated two additional applica- 
tions with the hearing now in progress 
in Washington, D. C., on proposals for 
the importation of natural gas from 
Canada and the construction of pipe 
line facilities to serve markets in the 
Pacific Northwest. 

New applications are by Colorado 
Interstate Gas Company, of Colorado 
Springs, Colorado, and Colorado-Wy- 
oming Gas Company, of Denver, Colo- 
rado, filed February 13 and 26, respec- 
tively. Colorado Interstate is proposing 
to construct pipe line facilities to trans- 
port natural gas that would be received 
from Pacific Northwest Pipeline Corpo- 
ration of Houston, Texas, one of the 
applicants seeking authority to supply 
gas to the Pacific Northwest. Colorado- 
Wyoming, in turn, plans to construct 
facilities to transport gas purchased 
from Colorado Interstate. This gas 
would first be transported through the 
pipe line that the Colorado Interstate 
Gas Company is seeking authority to 
build. 

Hearings on the other applications 
began June 16, 1952, and were recessed 
July 7. By further order of the FPC. 
they reconvened February 16 and are 
now in progress. The FPC specified that 
all other applicants in the proceeding 
are to present all matters with regard 
to their applications as set forth in the 
original hearing order before Colorado 
Interstate and Colorado-Wyoming pre- 
sent evidence in suppert of their appli- 
cations. 
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sun Announces Plans 
For New Products Line 


Plans for construction of an 8-in. 
roducts pipe line loop between Toledo, 
Ohio, and Inkster Junction, west of 
Detroit, Michigan, are announced by 
oficials of Sun Pipe Line Company. 

The line is part of an expansion pro- 
gram tied in with the construction of 
Sun’s $14,000,000 Sarnia, Ontario, Can- 
ada, refinery, which is under construc- 
tion and scheduled for completion in 
October. 

Approximately 45 miles long, the line 
will have a capacity of 20,000 bbl a day. 

Construction of the new line is ex- 
pected to begin in mid-May with comple- 
tion scheduled for October 1. Its esti- 
mated cost is $1,300,000. 

The new 8-in. line will generally paral- 
lel an existing Sun Pipe Line Company 
products line extending from Toledo to 
Sarnia. It will handle delivery of prod- 
ucts from the Toledo refinery to Sun’s 
marketing terminal at River Rouge, 
Michigan. 

The existing line, which currently 
moves these products, will then be avail- 
able for conversion to transport crude 
oil from Toledo to the new Sarnia re- 
finery. 

In addition to crude oil, the converted 
line will handle shipments of butane 
and butylene blending stocks as well 
as burning oils for Canadian markets. 

One feature of the new Toledo-to- 
Inkster line will be the construction of 
twin 8-inch lines under the Maumee 
River in Toledo, downstream from the 


Ash-Consaul Street Bridge. The lines 
will be laid 12 ft. below the bed of the 
river. Twin lines will be used for the 
river crossing to provide an uninter- 
rupted flow of products north in the 
event one line should become damaged. 


Pipe Line to Storage 
Pool Is Authorized 


The Federal Power Commission has 
authorized United Fuel Gas Company, 
of Charleston, West Virginia, to con- 
struct pipe line facilities for the activa- 
tion and operation of a proposed new 
storage pool near Ripley, in Jackson 
County, West Virginia. 

The FPC order authorizes the con- 
struction and operation of approxi- 
mately 32.5 miles of 24-in. pipe line be- 
tween United Fuel’s Lanham compressor 
station in Putnam County, West Vir- 
ginia, and the proposed storage pool. 
The storage pool is expected to have a 
maximum storage capacity of 20 billion 
cubic feet, of which 8 billion will be 
cushion gas. 

United Fuel plans to inject about 2,- 
269,000 cu ft of gas into the pool from 
July through October, 1953. No deliv- 
eries from the pool are expected until 
the 1955-56 winter season, and by Febru- 
ary 1, 1958, the company expects that 
the pool will be capable of delivering 
approximately 150,000,000 cu ft a day. 

Estimated cost of the transmission fa- 
cilities between the Lanham station and 
the storage pool is $2,531,040, and the 
estimated cost of activating and develop- 
ing the storage pool is $1,885,800. 


Pipe Line Projects 








FPC Consolidates 
Three Applications 


The Federal Power Commission |! 
consolidated for hearing application 
by Northern Natural Gas Company 
Omaha, Nebraska, E] Paso Natura! Gas 
Company, of El Paso, Texas, and Inde 
pendent Natural Gas Company, of 
Omaha, all seeking certificates that 
would make available additional quan 
tities of natural gas to Northern. 

Northern Natural and El Paso appli- 
cations contain plans under whic! 
Northern would receive approximate! 
40,000,000 cu ft of gas a day at Phillip 
Petroleum Company’s Dumas gasolii 
plant, and transport it to El Pas 
Dumas compressor station, al! in Moor 
County, Texas. El] Paso would compr 
and dehydrate the gas, and then red 
liver it to Northern for further transp: 
tation. Northern would build a total o 
about 51 miles of pipe line at an es 
mated cost of approximately $3,555,000 
El Paso proposes to build compressior 
dehydration, and related facilities in it 
Dumas compressor station at an esti 
mated cost of $81,000. 

Independent proposes to transpol 
10,000,000 cu ft of gas a day, which 
Northern would purchase from Phillips 
through its existing line from Phillips 
Gray County, Texas, gasoline plant for 
delivery to Northern in Carson County 
Texas. Independent purchases its en 
tire supply of gas from Phillips and 
transports it through this line, as autho 
ized by the 1942 certificate, for deliver 
and sale to Northern. 
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> Anderson Brothers Corporation, 
Houston, Texas, has contracted to con- 
struct 190 miles of 30-in. pipe line for 
Lakehead Pipe Line Company from the 
Michigan-Wisconsin state line to Cooks, 
Michigan. 

The work is just getting underway. A 
central office has been established at 
Iron Mountain, Michigan, with Claude 
Wilson in charge. Two spreads are in 
the field. One is working from Iron 
Mountain, with Rusty Killingsworth, 
spreadman and Fred Purvis office man- 
ager. The second spread has its field 
headquarters at Rapid River, Michigan. 
Aldress Kilgore is spreadman. 

This company also has under con- 
struction 82 miles of 24-in. for Texas 
Eastern Transmission Corporation, from 
Waller to Groveton, Texas. One spread 
has its field office at Conroe, where Bob 
McGee is spreadman and Dick Bond 
office manager. The second spread is 
working out of Groveton. Dick Leonard 
is spreadman and W. W. Kirk office 


manager. 


> River Construction Corporation, 6100 
Bowie Boulevard, Fort Worth, Texas, 
has been delayed by rainy weather in 
getting started on its work for Inter- 
state Oil Pipe Line Company. Latest 
plans were to begin May 1. The job in- 
volves the laying of 22 miles of 18-in. 
pipe from the Louisiana-Texas state 
line to Finney pump station about 10 
miles southeast of Shreveport, and 28 
miles of 22-in. from the latter point to 
approximately 5 miles northwest of 
Coushatta. Field headquarters have been 
established at Shreveport. Merle Tatom 
is superintendent and Lee Price office 
manager. 


> Midwestern Constructors, Inc., 105 
North Boulder Street, Tulsa, Oklahoma, 
began work May 1 on 97 miles of 30-in. 
pipe line for Lakehead Pipe Line Com- 
pany, Inc., the section being from Cooks 
to St. Ignace, Michigan. The field office 
is at the latter point. M. T. Wilhite is 
superintendent and John Work spread- 
man. 

The company has sub-contracted from 
Merritt-Chapman and Scott Corpora- 
tion the installation of two 20,000-ft, 
20-in. lines across Mackinac Straits, be- 
tween Pt. LaBarbe and McGulpin 
Point. Also a 2750-ft, 30-in. underwater 
crossing of the St. Clair River at the 
International boundary south of Port 
Huron. 

A contract has been entered into to 
make station additions at Hoffman, 
Illinois, for the Texas Illinois Natural 
Gas Pipeline Company. J. M. Graham is 
superintendent and W. D. Kaufman of- 
fice manager. For the same company a 
compressor station. and housing area 
will be constructed at Hammond, IIli- 
nois. Ray M. Johnson is superintendent. 
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> H. C. Price Co.—Pipeline Division, 
P. O. Box 1111, Bartlesville, Oklahoma, 
has the general contract covering con- 
struction of approximately 74 miles of 
24-in. high pressure natural gas pipe 
line for Tennessee Gas Transmission 
Company from a point near Mercer, 
Pennsylvania, to TGT’s underground 
storage facilities near Cowdersport, 
Pennsylyania. 

Also a general contract covering con- 
struction of approximately 200.4 miles 
of 24-in. loop and new lines for Southern 
Natural Gas Company in Mississippi, 
Alabama, and Georgia; 183.6 miles re- 
maining to be completed. 

Construction of approximately 363 
miles of 26-in. high pressure natural 
gas loop lines is underway for Texas 
Gas Transmission Corporation, from the 
east bank of the Mississippi River near 
Greenville, Mississippi, to Jefferson- 
town Station, Kentucky, a few miles east 
of Louisville. Forty-two miles remain to 
be completed. 

Spread locations as follows: 

Spread One, Oil City, Pennsylvania; 
P.O. Box 299; telephone 70791: G. A. 
Reutzel, superintendent; W. E. Yount, 
office manager. 

Spread Two, St. Matthews, Kentucky; 
General Delivery; telephone Taylor 
6140: R. L. Ezell, superintendent; W. 
R. Crego, office manager. 

Spread Three, Bessemer, Alabama; 
General Delivery; telephone 81363: C. 
E. Shivel, superintendent; Dan John- 
ston, office manager. 

Spread Four, Heflin, Alabama; Gen- 
eral Delivery; telephone 228: C. R. Ice, 
superintendent; G. A. Harvey, office 
manager. 

Double jointing operations are in 
progress at Gadsden, Alabama, General 
Delivery; telephone 69351. C. T. Hall- 
mark is foreman and H. M. Layton office 
manager. 


> Engineering-Construction Company, 
402 North Cheyenne Street, Tulsa, Ok- 
lahoma, on April 15 kicked-off on 50 
miles of 18-in. for Oklahoma Natural 
Gas Company. The section is from 
Sapulpa to Pryor-Chouteau, Oklahoma. 
Hedge Edmonds is in charge with Curt 
and Lee Vaughan field supervisors. Jim 
Hickman is pipe foreman, Ben Edmonds 
lowering-in, H. B. Hoge office manager, 
and Bruce K. Alley purchasing agent. 
Welding has been sublet to George A. 
Taylor. 


> Mary Construction Company, Cape 
Girardeau, Missouri, expects to resume 
work about May 15 on 176 miles of 8-in. 
products pipe line for Indiana Farm 
Bureau Cooperative Association, which 
has been shut down due to bad weather. 
The line is being laid from Mt. Vernon 
to Jolietville. Garland Mims is in charge 
with Lewis Wiist field office manager. 
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> Houston Contracting Company, Lid, 
2707 Ferndale Place, Houston, Texas 
has the following construction work yp. 
der contract: 

Approximately 535 miles of 14, 16, 1g 
20, and 24-in. natural gas lines fy 
Southern Natural Gas Company jy 
Georgia, Alabama, Mississippi, ang 
Louisiana. One spread will lay approx. 
mately 68 miles of 24-in. from Gwinville 
Mississippi, south to Franklinton, Loy. 
isiana. W. H. Hayes, superintendent: 
M. L. Thompson, assistant superintend. 
ent, J. B. Stoddard, office manager, 
Initial headquarters will be at Prentiss, 
Mississippi. Right-of-way clearing t 
start May 1 and laying pipe about May 
25. 

A second spread is laying about 73 
miles of 20-in. from Franklinton, west 
to the Mississippi River near Carville, 
Louisiana. F. A. Silar is superintendent 
and L. F. Redfearn, field office manager, 
Initial headquarters are at Hammond, 
Louisiana. Right-of-way clearing started 
April 6 and laying pipe April 25. 

Approximately 43 miles of 20-in. from 
Franklinton south to Lake Ponchartrain, 
will be handled by one or both of the 
above spreads. 

Approximately 58 miles of 16-in. from 
Pickens, Mississippi, south to Gwinville, 
will be laid beginning in June. Person- 
nel will be announced later. 

Approximately 293 miles of 14-in, 
16-in., and 18-in, in Georgia and Ala. 
bama will start in June; personnel and 
headquarters to be announced later. 

Approximately 47 miles of 8-in. and 
10-in. crude oil gathering system is now 
in progress for The Texas Pipe Line 
Company in the marsh and inland we- 
ters below New Iberia and Franklin, 
Louisiana. H. L. Leake is Superin- 
tendent, S. B. Harrison assistant 
superintendent, and George A. Warner 
field office manager. Headquarters are 
at New Iberia. 

Work is also in progress on approxi- 
mately 10 miles of 8-in. and 12-in. 
natural gas line for Humble Oil and 
Refining Company in the vicinity of 
Beaumont, Texas. E. C. Norris is supet- 
intendent; R. E. Thornton assistant 
superintendent, and R. J. Axsom field 
office manager. Headquarters are at 
Beaumont. 


> Comstock Midwestern, Ltd., 206 
Laird ‘Drive N., Leaside, Ontario, Can- 
ada, is resuming work on the Trans 
Mountain Oil Pipe Line Company pro 
ject, which has been shut down for the 
winter months. Originally, this company 
contracted to lay 472 miles of pipe line; 
about 200 miles remain. The section 
contracted is from Edmonton to Vat- 
couver and is entirely of 24-in. pipe. The 
central project office is at 3390 Kings 
highway, Vancouver, British Columbia. 
Three spreads are in the field. 
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Pine Line Contractors 


> H. B. Zachry Company, P. O. Box 
2570, San Antonio, Texas, is laying 
116.8 miles of 14 and 16-in. pipe line 
for the Wilcox Trend Gathering System, 
Inc., extending from Duval County, 
Texas, into DeWitt County, and will in- 
clude a crossing of the Guadalupe River. 





> Fulghum Contracting Corporation, 
Camp Hill, Pennsylvania, has in pro- 
gress the laying of 514% miles of 14-in. 
pipe line for the Buckeye Pipe Line 
Company, between Dupont, Pennsyl- 
vania, and the Pennsylvania-New York 
state line to the north. 


> Williams-Austin Company, Grant 
Building, Pittsburgh, Pennsylvania, has 
the following construction projects in 
progress: 

Niagara Mohawk Power Corporation 
—52 miles of 10-in. from Fulton to Wa- 
tertown, New York. Howard Bauer is 
superintendent. The warehouse is at 
Mexico, New York. 

Buckeye Pipe Line Company—Ap- 
proximately 103 miles of 10 and 14-in. 
from the New York-Pennsylvania state 
line near Binghamton, New York, to 
Auburn and Syracuse. The warehouse 
is at Endicott, New York. O. L. Martin 
is superintendent. 

New York State Natural Gas Corpora- 
tion—Approximately 10 miles of 20-in. 
in the Driftwood, Pennsylvania, area, 
in charge of Ralph Gaddy. The 
warehouse is at Sinnemahoning, 
Pennsylvania. 

Ed Peters is } general en enna 








over all these jobs, and the central 
warehouse is at Cortland, New York; 
telephone 23. 

The New York State Natural Gas 
Corporation has recently awarded a con- 
tract for 10.8 miles of 20-in. pipe line 
from Craigs Corners to Caledonia, New 
York, and 7.5 miles of 20-in. from Ithaca 
to Freeville Gate, New York. This work 
has not yet begun. 


>» Conyes Construction Corporation, 
2884 San Pablo Avenue, San Pablo, 
California, will lay 171 miles of 30-in. 
pipe line for Lakehead Pipe Line Com- 
pany, from Red Oak via Bay City to 
the International Boundary south of 
Port Huron on the St. Clair River. 


> Williams Brothers Company, Na- 
tional Bank of Tulsa Building, Tulsa, 
Oklahoma, is laying 71.4 miles of 24-in. 
gas line for Texas Eastern Transmis- 
sion Corporation between Corrigan and 
Center, Texas, and about 70 miles from 
that point to Castor, Louisiana. One 
field office is at Lufkin, Texas, with O. 
R. Mitchell in charge, and a second at 
Coushatta, Louisiana, with Thelma 
Davis the superintendent. Additionally, 
underwater crossings will be made of 
the Neches and Angelina rivers and the 
Attoyac Bayou. 

The contractor also is laying 80 miles 
of 12-in. products pipe line for Sinclair 
Pipe Line Company between Houston 
and Port Arthur, Texas. This work is 
being handled from Houston with Or- 
ville Graves the superintendent. 
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has his headquarters a at New Orle: -ans. 


The above installation photo shows one of seven 
piped and wired control boards that we manu- 
factured for use in the pipe line stations of a * 


>» O. R. Burden Construction Corpora. 
tion, 6702 East 21st Street, Tulsa, Ok. 
lahoma, is taking up approximately 50 
miles of 6, 8, and 10-in. pipe between 
Hawkins and Longview, Texas, for 
Humble Pipe Line Company. The field 
office is at Gladewater. R. Jones jg 
superintendent and John Freeman office 
manager. 


> Banister Construction, Ltd., 609 
Northern Hardware Building, Edmop. 
ton, Alberta, Canada, will begin work 
May 15 on 110 miles of 10-in. pipe line 
for the Saskatchewan Power Corpora. 
tion. The line will be laid from Brock 
to Saskatoon. Buck Randel will be 
spread foreman. When frost is out of 
the ground a start will be made on ]5 
miles of 8-in. for Imperial Pipe Line 
Company, Ltd., between Nisku and Ed. 
monton. 


> Brown and Root, Inc., 4100 Clinton 
Drive, Houston, Texas, is constructing 
194 miles of 6, 8, 12, and 20-in. pipe 
line for Southern Natural Gas Com. 
pany in the South Louisiana area. A 
central operating office has been opened 
at Morgan City with L. R. Rogers in 
charge. From the Mississippi River west 
to Lake Sand, 50 miles of 12 and 20-in. 
pipe is being laid. The spread doing 
this work has its field office at Franklin 
with E. R. Jackson superintendent. East 
of the Mississippi River in the coastal 
area of Louisiana 144 miles of pipe will 
be laid. Jimmy Kincy is in charge and 










major pipe line company; fourteen gauge boards 


also were furnished. 
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““NEMCO” engineering know-how and manufac- 
turing skill are geared to produce custom-built 
electrical equipment which is designed to meet 
each customer’s specifications. 


NELSON 7Zcdee MANUFACTURING CO. 


TULSA, OKLAHOMA 


TELEPHONE 2-5131 


THE PETROLEUM ENGINEER, May, 1953 


















Here’s.the Pipeline Pig used on two sizes 
of pipe (16’and 18) making regular runs 
from Winnie, Texas to Texas City .. . TEXAS CITY 


REVOLUTIONARY 


ECONOMICAY 
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IPE — BOOTHS 
yersh" 4 Oklahoma Buil 


TULSA — MAY 


NOW-a pipeline pig designed to traverse 


two sizes of pipe in onerun........ 
Wtlbewmoore 
VU ES ea ee 


You actually get two sizes of pigs for. the price of one 
when you use these Dual-Size Pigs . . . and you'll realize 
(ol olie ME Yoh Alile MEIAMMulolal LohaZ-Ta@melile MMe) e\-Ieelilile Misery: sl-e> 
fewer scraper traps are needed. These pigs aré designed 
for efficient cleaning of both sizes of pipe and are now 
in use on many pipelines . . . for instance, a 16° = 18" 
Combination GPR-11 pig makes regular runs 50 miles aeross 
Galveston Bay for on-stream Gas pipeline operation. The 
Ole] hip 4-m ole MT Meh Zelllolol-MlMmlulelilehicirMisclilei ci: | 
BIG INCH SIZE . to fit your requirements. Models now in use range in fis 
from 55%” x 8” to 30”x 31% 
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| Ms SST P.O. BOX 4038 
oY) LEANS PIPE LINES TULSA 9, OKLAHOMA 
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Pipe Line Contractors 


> R. H. Fulton and Company, P. O. 
Box 1526, Lubbock, Texas, is nearing 
completion of 100 miles of 26-in. loops 
for Northern Natural Gas Company, in 
Kansas and Nerbaska. At present work 
is being done from Beatrice, Nebraska. 
A. A. Carrigan is superintendent and 
Dave Wagner office manager. 

For Pure Transportation Company 
work continues on 45 miles of 8-in. be- 
tween Kimball and Sidney, Nebraska. 
Oscar Phillips is superintendent and G. 
N. Short office manager at Sidney. 

Work has begun on 91 miles of 12 and 
14-in. for Platte Pipe Line Company, 
from Worland to Cody, Wyoming. 





> L. E. Farley, Inc., 2609 Sunset Boule- 
vard, Houston, Texas, is laying 64 miles 
of 16-in. gas line for Interstate Natural 
Gas Company between Bateman Lake, 
near Morgan City, Louisiana, and Baton 
Rouge. W. L. Berton is superintendent. 
Work is in progress on 55 miles of 
16-in. oil line for the Interstate Oil Pipe 
Line, from Raceland to Plaquemine. 


> Bechtel Corporation, 220 Bush Street, 
San Francisco, California, is acting as 
agent for the Lakehead Pipe Line Com- 
pany, in constructing the $76,000,000, 
635-mile, 30-in. pipe line between Su- 
perior, Wisconsin, and the international 
boundary south of Port Huron, Michi- 
gan, and Sarnia, Ontario. It will act as 
agent in the management and construc: 
tion of the project. An office has been 
established at 124 South Washington 
Avenue, Saginaw, Michigan. Van W. 


Rosendahl, senior vice president of Bech- 
tel, is in charge. Assisting him are Clark 
Rankin, project engineer; J. V. Cham- 
bers, project administrative manager; 
J. Don Creveling, lands manager; E. F. 
Quiett, construction manager, and T. 
Ray Johnson, public relations officer. 


> Panama-Williams Company, 1417 
Melrose Building, Houston, Texas, be- 
gan work in April on the 194-mile 16-in. 
products pipe line between Port Arthur, 
Texas, and Baton Rouge, Louisiana, 
known as the Evangeline Products Sys- 
tem. Owners are The Texas Pipe Line 
Company, Gulf Refining Company, and 
Sinclair Pipe Line Company. Texas Pipe 
Line is in charge of construction. Two 
spreads are in the field. The one work- 
ing from Eunice, Louisiana, has Gene 
Coulter as its spreadman, with Hank 
Scherer in charge of the office. “Cooney” 
Shiflett is spreadman at Welsh, Lousi- 
ana, and Lloyd Evans office manager. 


>» Associated Pipe Line Contractors, 
Inc., 3272 Westheimer Road, Houston, 
Texas, has under construction 75 miles 
of 24-in. gas pipe line between Waller 
and Provident City, Texas, for the Texas 
Eastern Transmission Corporation. Jim 
Andrews is superintendent and Buck 
Johnson office manager. 


>» Altgelt Construction Company, P. O. 
Box 1402, Corpus Christi, Texas, is lay- 
ing approximately 85 miles of laterals 
and gathering lines in Duval and De- 
Witt counties, Texas, for the Wilcox 
Trend Gathering System, Inc. 
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Affords Faster, 
Smooth Bends 












Cinch standard equip- 
ment now offers an 
improved hydraulic 
system and new 
wedge-type pin-up 
slide for greater dura- 
bility and speed. If 
desired, even faster, 
easier maneuvering nance. 
can be obtained with 
Athey tracks and hy- 
draulic lift tongue. 














7050 Long Drive— 
Houston 17, 
Texas 







Contractors swear by Cinch 
“Smooth Bend” Pipe Benders for 
dependability and uninterrupted 
service. Cinch Pipeline Equipment 
provides the most up-to-date 
equipment and expert mainte- 
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| 6612 HARRY HINES 


>» Anderson International Construg 

Inc., Rawleigh Building, Edmonton, 
Alberta Canada, has approximately § 
miles of 24-in. pipe line to lay for Tray 
Mountain Oil Pipe Line Company, Ty 
section is from Edmonton to Pembin 
River, Alberta. Work is expected tp 
begin sometime this month. Trans 
Mountain, about half completed, hg, 
been shut down during the winter, 


> Mannix, Ltd,, Calgary, Alberta, Cap. 
ada, has resumed work, after being shy 
down for the winter months, on 29% 
miles of 24-in. pipe line for Trans Moup. 
tain Oil Pipe Line Company. The section 
is from Blue River, British Columbia 
to Coquihalla. C. P. Baker is projec 
manager, B. Montgomery project engi. 
neer, A. F. Collins, office manager, and 
J. H. McCartney river crossing superip. 
tendent. The operating office is at 41) 
Victoria Street. Kamloops, British 
Columbia. 


> Mahoney Contracting Company, 23() 
North Grand River, Lansing, Michigan, 
has been awarded a contract to lay 9] 
miles of 30-in. pipe line for the Lake. 
head Pipe Line Company between Sv. 
perior, Wisconsin, and the Wisconsin. 
Michigan state line. This is a part of 
the 635-mile project to connect with the 
Interprovincial Pipe Line Company 
system. 

This contractor also will construct 30 
miles of 26-in. pipe line for Michigan 
Gas Storage Company from Linesburg 
to Ithaca, Michigan. 


It's an OX Job... If its fo fol a1 o} Aaa 
OKLAHOMA PIPE LINE CONSTRUCTORS 


DALLAS, TEXAS 
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MCCORD “SF” AN OUTSTANDING DEVELOPMENT 
IN MECHANICAL FORCE FEED LUBRICATORS 


The outstanding McCord features are shown in the illustration. you to obtain a much finer feed adjustment than with the straight 
You will readily appreciate the importance of these features from _ plunger type pump. This is extremely important when maximum eff! 








the standpoint of dependability and accessibility. Most of the fea- ciency is dependent upon minimum unfailing oil delivery. 

tures are McCord developments, and are only found on McCord 

lubricators. The new improved clear sight feed provides better The “SF” feed adjustment is not affected by vibration because '1 

Visibility and is less susceptible to clouding. Due to its design, it is locked in position. These features, along with individual, removal 

carries a greater supply of liquid. It can be cleaned without remov- — pump _ unit, drop forged steel and brass parts, hardened gr 

ing from pump or disconnecting it from the oil line. steel plungers, welded steel tanks, and new type graduated 
The differential plunger, optional equipment with the “SF”, enables _ level glass, make McCord an outstanding lubricator. 






MCCORD CORPORATION ¢ DETROIT 11, MICH. 
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News 





Voluntary Cut in Imports 
Sought by Oil Men 


Imports of oil into the U. S. may 
drop enough so that Congress inter- 
vention won’t have to be sought, is the 
opinion of many oil industry men. The 
Texas Railroad Commission estimated 
that products and crude oil will average 
893,090 bbl per day in April, compared 
with 992.867 bbl daily in March. The 
week ending April 4, however, reached 
the second highest point ever hit with 
1,256,700 bbl daily. Voluntary cutbacks 
are being sought by many oil men who 
feel that the industry will be that much 
better off in the long run of it solves its 
own problems. 

In Texas Socony-Vacuum Oil Com- 
pany and Standard Oil of New Jersy 
have announced they will cut daily im- 
ports by 5000 bbl daily and 18,000 bbl 
daily, respectively. Also The Texas 
Company and Gulf Oil will reduce im- 
ports 10 and 5 per cent respectively. 
J. Ed. Warren, Deputy Petroleum Ad- 
ministrator appealed to the oil industry 
to reduce its shipments, and it is be- 
lieved the President may wait and see 
the results before he does anything 
concrete about imports. It is expected 
that he will take some stand soon. 

President Eisenhower has extended 
the Reciprocal Trade Agreements Act 
for one year from June 30, and will halt 
the push toward control of imports by 
legislation. He announced a study of 
trade agreement program would be made 
to find out what was best for the U. S. 

A suggestion has been. made that 
PAD study effects of imports and domes- 
tic oil and make appropriate recommen- 
dations “to the end that quotas may be 
established under which imports may 
be kept at such levels as to supplement 
domestic production,” by the Texas In- 
dependent Producers and Royalty Own- 
ers Association. 

Before Congress at this time is a bill 
sponsored by Senator Frank Carlson of 
Kansas, which would restrict oil im- 
ports to 10 per cent of domestic con- 
sumption. 


U. S. Imports Under 
1,000,000 Bbl Mark 


Total imports of oil and products into 
the United States dropped below the 
1,000,000-bb] per day mark April 11, to 
908,700 bbl per day. Week before totals 
were 1,256,700 bbl per day. 
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CLAUDE PARSONS, retired businessman, painted “The Birth of Hollywood” shown 











































above, which was unveiled recently at a reception and art exhibit at the California Bank, 
Hollywood, California. Participating in the ceremonies were Samuel Goldwyn, Parsons, 


Cecil B. DeMille, and William Brennan. 


Civil Case Replaces Former 
Criminal Cartel Charges 


The anti-trust civil case has been filed 
by the government against the group of 
oil companies, which had been subject 
to criminal charges brought by the Tru- 
man Administration. 

The companies are Standard Oil of 
New Jersey, Standard of California, 
Socony-Vacuum, The Texas Company, 
and Gulf Oil Corporation. Brownell re- 
ported, however, that there were 21] 
principal contracts and agreements 
known to the government that have been 
in a conspiracy to monopolize world oil 
markets, and that other companies will 
be named as defendants and added to 
the original five. 

Civil case was substituted to replace 
the suit in which the companies were 
involved in a criminal investigation. 
Criminal inquiry is being dropped for 
“national security” reasons, Brownell 
reported. 

The suit asked for a perpetual injunc- 
tion against the named companies 
against any international combination 
or cartel in the future. 








California U. 8. 


Distillate fuel 

Week Crude Residual asphalt, and erude total 

ended oil oil others Tota! oil imports 
March 14.... 659,800 377,400 16,900 1,054,100 81,000 1,135,100 
Mareh 21 $13,300 462,800 24,800 1,000,900 100,700 1,101,600 
March 28 483,400 344,300 13,900 841,600 77,300 918,900 
April = 696,400 396,300 5,000 1,097,700 159,000 1,256,700 
April 11.. 466,000 374,500 21,800 








908,700 





Exports as reported by the Petro- 
leum Administration for Defense are 


listed below. Figures in following table 


are in thousands of barrels. 








Motor 
Avgas gasoline Kerosine Distillate Residual Total 
February 27.. 26.0 62.3 6.2 127.9 63.0 285.4 
March 6... 77.7 11.7 0.9 92.7 43.6 226.6 
Mareh 18... 22.2 18.5 23.4 105.9 51.2 221.2 
March 20 : : : 6.5 77.2 24.9 101.6 50.9 261.1 
Four weeks ending March 20.... 32.1 13.9 107.0 52.2 247.6 
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Worid Oil Output Rises 
In October API Reports 


World crude petroleum production 
during October averaged a record 12; 
631,000 bbl daily, compared to the 
previous record daily rate of 12,549,000 
in September. Among the major pro- 
ducing countries, Iraq for the third suc- 
cessive month reached a record daily 
average, the October rate being 529,000 
bbl. Daily average production in Kuwait 
during October was up 1.9 per cent. 
Saudi Arabian production, averaging 
765,000 bbl daily, was down 6.6 per 
cent from September. Venezuelan out- 
put was up 2.9 per cent on the daily 
average basis. 

Crude imports into western Europe, 
totaling a record 1,512,000 bbl daily, 
topped the September rate by 0.6 per 
cent. Imports into the United Kingdom 
remained substantially as in September. 
France imported crude at the record 
daily average of 460.000 bbl. an increase 
of 5.5 per cent. 


Texas Oil Output Boosted 
First Time Since February 


Texas is ‘producing more oil this 
month than last, as a result of a sur- 
prise in allowables given by the Texas 
Railroad Commission. 

The commission set the permitted 
daily output at 2,894,299 bbl. 7175 bbl 
more than the April rates. This is the 
first increase permitted since February 
1. Decision for increase was believed to 
be partly a result of The Texas and 
Gulf Oil Corporations’ announcement 
that they were cutting imports 10 and 5 
per cent respectively. 

Statewide producing schedule was set 
at 20 days for the state generally, one 
day more than allowed in April. 
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. pa through years of daily use. Our original service policy which calls for 
daily interchangeability and availability of replacement parts for carburetors 20 to 25 
years old has helped immeasurability in building ENSIGN acceptance. 
daily Operators everywhere are more familiar with an engine when it 
6 per is equipped with ENSIGN! 
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News 


U. S. Oil Stocks Dip 
For Week Ending April 11 


Foreign and domestic crude petro- 
leum stocks dropped to 274,964,000 bbl 
in the week ending April 11, the Ameri- 
can Petroleum Institute reported. This 
was a decrease of 1,020,000 bbl from 
the week before. 

Foreign stocks dropped 172,000 bbl 
in the same week to 7,986,000, and for 
the second straight week West Texas 
stocks were down. California stocks 
were also under the figure for the week 
before. 

Largest increase was in Oklahoma, 
which rose 524,000 bbl to 26,947,000. 
North Texas was next with a gain of 
501,000 bbl to 9,322,000. 


Operators Seek Repeal 
Of Spraberry Shutdown 


Hearings are underway in Austin in 
a suit contesting the validity of the 
Texas Railroad Commission’s order to 
close down the Spraberry field until 
flaring of gas is stopped. 

Five suits have been brought against 
the Commission, involving 35 or more 
companies. Order for the shutdown was 
issued April 1, until facilities are in- 
stalled for saving all gas the field pro- 
duces. The Commission reported that 
220,000,000 cu ft of casinghead gas 
is being flared daily in producing about 
82,000 bbl of oil. 

A court order to stop the shutdown 
was requested by Rowan Oil and Drill- 
ing Companies, American Republics 


Corporation, and Texas Gas Products. 
who declared they neither flared nor 
otherwise wasted gas products from 
their wells. Later other companies 
joined in the suit. 

A request from Magnolia Petroleum 
was granted and an amendment was 
made to the order soon after it was 
issued, allowing production of enough 
gas fuel for drilling rigs and heating of 
operators’ field camps in that area. For 
protection of oil companies not flaring 
gas, District Judge Charles O. Betts 
issued a temporary injunction against 
enforcement of the shutdown directive. 
Injunction applies only to operators 
who have brought suit on the grounds 
they are not flaring gas. 


New Mexico Reports High 
Income From Oil Products 


During the years ending June 30, 
1951-1952, the oil and gas industry of 
New Mexico yielded products having a 
value of $307,890,495. This was revealed 
in the biennial report for the fiscal years 
1951 and 1952 published by the State 
Bureau of Mines and Mineral Resources, 
New Mexico Institute of Mining and 
Technology. Figures are in table below: 









PAD Extension Seen 


Petroleum Administration for De. 
fense may be extended another year, 
Interior Secretary Douglas McKay 
stated in testimony before the banking 
committee that he favors limited opera. 
ions for another year. If it continues. 
personnel is expected to be cut down 
from 300 to 100 with a new industry 
man as deputy administrator. , 

Present deputy, J. Ed Warren, Mid. 
land, Texas, leaves in June, and as yet 
no one has been named to succeed him. 


Students Hear About Oil 


Five Dallas oil men and one oil 
woman appeared in Paris, Texas, April 
9, for participation in a Career Day 
program before 750 high school stu. 
dents. An occupational survey revealed 
that students had 92 possible jobs in 
mind and the petroleum industry pro. 
vided personnel for discussions on car. 
eers as geologists, draftsmen, mechani- 
cal engineers, electrical engineers, 
transportation and marketing. 

The one oil woman participating was 
Mrs. Kathleen Keathley. geologist, a 
former Dallas resident who recently 
moved to Midland. 











July 1, 1950—June 30, 1951 


Quantity 


July 1, 1951—June 30, 1952 








Value , Quantity Value 
Crude oil 49,953,802 bbl $115,892,821 52,921,367 bbl $122,777,571 
Natural gas......... 265,044,565 Mcf 15,902,674 340,248,858 Mef 22,796,674 
Natural gasoline and allied 3 
ds cetttuecedsies ; 5,436,809 bbl 14,353,175 5,988,000 bbl 16,167,600 ; 7 
NL cauceds taekewen $146,148,670 $161,741,845§ 7 ! 
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fore. 


of survey and other data. 


or any other work. 


Some points of interest: 


® With the help of electronics, it provides re- 
sults at extremely high speeds. 


® It provides an accuracy impossible with 
manual processing of data. 


® It relieves engineers, scientists, and other 
important personnel from tedious handling 


® Its flexibility makes it as valuable for gen- 
eral accounting as it is for survey, research, 





© It makes possible the handling of far greater 
volumes of data than has been feasible hereto- 


E-4 To obtain more information on products advertised see page E-55 


M Punched Cards becoming ....... 
increasingly important to the Oil Industry? 


At a faster and faster pace, members of the oil industry are recognizing and 
making use of the tremendous advantages of IBM punched card accounting. Not 
limited to any single segment of the industry, this flexible method can benefit your 
company just as it benefits others. 





INTERNATIONAL BUSINESS MACHINES 
590 Madison Avenue, New York 22, N. Y. 





You can see h j j ] 
@ how IBM Accounting Machines a 
Process exploration, geophysical and : 
production data at high speed—in the 
Hall of Science at the International 
Petroleum Exposition, 
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= ‘ AMERICAN HammeRE? 
= \ CONFORMABLE Oi. RING 
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Insures constant unit pressure 
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for positive oil control! You keep your oil con- throughout its lifetime. And the Conformable Oil Ring has a 
sumption down when you install Koppers American Ham- longer useful life because its low spring rate and uniform lands 
mered Conformable Oil Rings! This service-tested piston ring _ result in negligible changes in pressure as the ring wears 
conforms readily to meet cylinder distortion because its flex- —_—_ Rasily installed, it is ideal for both 2-cycle and 4-cycle 
ible cast iron member is pressed outward by anabutment type piesel & Gas engines; comes in 4” to 25” diameters with a 
spring which exerts uniform radial pressure around the entire — jyninimum width of \%". Write, wire or phone us today for fu i] 
circumference. information on how the Conformable Oil Ring can improve 

Narrow bearing surfaces on either side of the channel give your operation . . . or for expert help in any piston or sealing 
the ring a uniform unit pressure on the cylinder, enabling it ring problem. Koppers Company, INc., Piston Ring Depit., 
toseat promptly and assuring maximum removal of excess oil 1595 Hamburg Street, Baltimore 3, Maryland. 


a& » AMERICAN HAMMERED 


KOPPERS Industrial Piston Rings 
v 


KOPPERS COMPANY, INC., Piston Ring Dept., 1595 Hamburg Street, Baltimore 3, Md. 


Gentlemen: Please send me full information on your Conformabie Oil Ring. 
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METAL PRODUCTS DIVISION © KOPPERS | 

COMPANY, INC. @ Baltimore, Maryland Company ---------- 7 a aa 

This Koppers Division also supplies industry with 
Fast's Couplings, Aeromaster Fans, Koppers-Elex | Address. - ------- RN ee SE IR FORTE a TRY Sf eo a Oe OE ae 

Electrostatic Precipitators and Gas Apparatus. | : 

a ’ Engineered Products Sold with Service en si wae eee eee Reees...<-2 Cs. Se nn 
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News 


Bahrain Booklet Out 


The archipelago in the Persian Gulf, 
Bahrain, has been highlighted by a new 
booklet just published by the California 
Texas Oil Company, Ltd. 

The brochure, titled “Bahrain,” is 
printed in six colors and contains 80 
photographs depicting life and back- 
ground of a Middle Eastern people who, 
under wise leadership, have kept pace 
with progress without sacrificing tradi- 
tions, principles, or heritage. 

The publication really is two booklets 
in one, equally divided in English and 
Arabic, with each representing a dupli- 
cation of the other pictorially and in 
text. The Arabic text reads from the 
back of the book toward the front, in ac- 
cordance with the usual Arabic practice. 


Gasoline Price Rise 
Studied in 50 Cities 


Price of regular grade gasoline in 
50 United States cities rose to 28.12 
cents a gallon, The Texas Company has 
reported to the American Petroleum In- 
stitute. This was a rise of 0.15 cent. This 
was the average service station price. 

Average posted dealer tank wagon 
price for the 50 cities rose to 15.44 on 
April 1 from 15.43 on March 1. Gasoline 
price changes from the preceding month 
were indicated for 16 cities, 13 of which 
had increases. 

In Philadelphia price of gasoline was 
up 2 cents a gallon; in St. Louis, 1.5; 
Boise, Idaho, 1.3, and in other cities it 
ranged from 1 cent to 0.2 cent. 








STURDYBILT 


MORE FLEMIBILITY 
STURDYBILT 


PREFABRICATED HOUSES 


Get more than style, design and 
comfort in your field housing. Get 
houses that are as easy to transport as 
other oil field equipment. Get houses 
that can stand any weather conditions, 
yet can be moved to a new location, 
when necessary. 


Get STURDYBILT Prefabricated 
Houses . . . Houses that are designed 
for the oil industry. 


MANUFACTURERS OF SPECIAL MILLWORK; 
DISTRIBUTORS OF JOHNS-MANVILLE BUILD- 
ING MATERIALS; CURTIS WOODWORK 


PREFABRICATED, 
DEMOUNTABLE HOUSES 





SOUTHERN MILL & MANUFACTURING CO. e@ TULSA, OKLAHOMA 


STURDYBILT HOUSES COMPLY WITH COMMERCIAL STANDARD C5125 
OF THE NATIONAL BUREAU OF STANDARDS FOR PREFABRICATED HOMES 
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Japanese Buy Iran Oil 


Japanese tankers are on their way tp 
Iran to buy oil from the approximately 
126,000 bbl of oil from the British. 
banned Iranian oilfields. Tankers hy. 
long to the Idemitsu Korsan Company, 
and according to Kaisuke I[demitsy, 
managing director, the Japanese goy. 
ernment is not responsible for the deal, 
making the company fully responsible. 
for any legal action taken. 

Idemitsu reported that the company 
decided to buy Ifanian oil only afte; 
former “U. S. Secretary of State Dean 
Acheson told American oil men to byy 
it at their own risks, and only after 
Italy bought it.” 

Meanwhile a new cargo of Iranian oj] 
has reached Italy in defiance of the 
British. The Italian Supor Company’; 
11,000-ton tanker the Alba, carried 
77,000 bbl of oil purchased at 50 per 
cent below the market. Another tanker 
Miriella, which brought the first test 
load to Italy in February, is bringing 
another cargo of oil to the Italian port, 


Steel Supply May Be Short 
In Third Quarter: PAD 


Restrictions on casing, tubing, and 
drill pipe allotment may be dropped 
by June 30, Emmett A. Vaughey, di- 
rector of production division of the 
Petroleum Administration for Defense 
reported, but small operators may have 
an even harder time getting adequate 
supplies. 

Speaking before the North Texas 
Oil and Gas Association in Wichita 
Falls, Texas, Vaughey stated that in 
“July, August, and September, with 
decontrol, things might be rough in 
spots as various adjustments are made.” 
He added that although the mills would 
turn out about 50,000 tons more steel 
during the July-August-September quar- 
ter than during the second quarter, this 
would not be quite enough to take care 
of the demand. 

Fourth quarter demands will be met 
without too much’ difficulty Vaughey 
predicted. 


Gasoline Consumption Hits 
New High in 1952 


Consumption of gasoline in 1952 
rose to an all-time peak of 46.4 billion 
gallons, the American Petroleum In- 
stitute announced. 

Record-breaking total includes motor 
fuel consumed in public and privately- 
owned cars, trucks and buses; airplanes, 
tractors, stationary engines, and similar 
power units. 

It represents an increase of 2.5 bil- 
lion gallons over 1951’s consumption. 

California, which ranks second in 
population but first in motor vehicle 
registrations, continued to be the 
country’s leader in the amount of gaso- 
line consumed. Californians required 
4.4 billion gallons, while Texas and 
New York folowed in that order with 
3.9 and 2.9 billion gallons, respectively. 
In all, 16 states consumed at least one 
billion or more gallons in 1952. 
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ERE’s General Motors’ newest oil field Diesel engine 
the power-packed 2-cycle Twin 6-110. 

It is 50% more powerful than the famous GM Twin 
6-71 that powers more drilling rigs than any other Diese! 
—yet it has outstanding compactness and light weight 
It fits existing compounding case centers. 

The new Twin 6-110 gives drillers a wide range o! 
power from a single unit. New dumping type torque 
converters allow one-engine operation for light load 
requirements, but the “Twin” power is there when needed 

With Torque Converters, the Twin 6-110 costs 1! 
less than competitive engine A and 16% less than engine 
B without torque converters in the table below. 


TWIN 6-110 ENGINE A ENGINE B 


A NEW, MORE POWERFUL (few. | 


Width (approx.) 66* 
Length (approx.) 122° 


GENERAL MOTORS DIESEL fs | Sax iee! | tt 


*With Torque Converters, All other figures without Torque Converters. 


TH - Twi fe 6.| j o! : Get the complete story on General Motors’ new Twin 


6-110 Diesel from your distributor or supply company 
or write us. 


4 Substantially lower cost DETROIT DIESEL 


tx More power from less space and weight nai eA : ry ENGINE DIVISION 
x Torque converter equipped for oil field use : cee ~GENERAL MOTORS « DETROIT 28, MICH. 





It pays to Standardize on 
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News 
Tidelands Decision Delayed 


Final debate is being carried on in 
the Senate over the new Holland Tide- 
lands bill where opponents of the bill 
granting rights to the states have been 
conducting what amounts to a filibuster. 

Although the bill is expected to be 
passed a talkethon has been carried on 
with Senator Estes Kefauver of Tennes- 
see in the lead. Kefauver told the Sen- 
ate that sea water could not be used 
to make magnesium or converted into 
potable water without state consent if 
proposed legislation became law. He 
added that potable water from sea 
water would also be affected because 
“it would be impossible for the Federal 
Government or private industry to take 
water from the sea unless it goes out 
beyond state boundaries.” 

It is expected, however, that the Sen- 
ate will pass the bill with about the 
same majority as it was passed in the 
house. 


API Reports Safety Record 
Best in History Last Year 


The petroleum industry’s safety re- 
cord in 1952 was its best in history, a 
survey of accident statistics by the 
American Petroleum Institute has re- 
vealed. 

The frequency rate of injuries for the 
industry as a whole declined to 9.67 
per 1,000,000 man-hours worked. This 
is the first time this index ever has 
dropped below the level of 10. The pre- 
vious all-time low for the frequency rate 
was in 1950—10.8 per 1,000,000 man- 
hours worked. 

The severity rate, that is the number 
of shift-days lost per injury, dropped 
to 1.04 per 1000 man-hours worked in 
1952. This is substantially under 1951’s 
mark of 1.29 per 1000 man-hours, but 
still is somewhat higher than 1950's 
record of 0.84. 


Mexican Oil Exports 
Off 31 Per Cent in 1952 


Exports were off 31 per cent in Mex- 
ico because of over-production and low 
prices in 1952. 

In his annual report Antonio Ber- 
mudez, head of Pemex, government oil 
company, stated that the world is pro- 
ducing 15 per cent more oil than it 
needs, due to three factors: Producing 
companies are putting newly explored 
areas into production; countries are 
trying to build up their reserves, and 
companies and countries are trying to 
sell more oil to earn more dollars. He 
added the world price for oil has gone 
down 20 per cent. 

Bermudez said the situation is worse 
in Mexico and the Caribbean area be- 
cause production is largely heavy oil, 
which yields a great deal of fuel oil. 
Demand for fuel oil has diminished and 
at present there is no prospect it will 
increase, Bermudez added. As a result 
fuel oil prices had gone down 30 per 
cent in this region, and due to over- 
production and lower prices, exports 
last year were 15,000,000 bbl compared 
to 22,000,000 in 1951. 


E-8 





Higher Taxes Detrimental 
To Texas Producers: Simons 

Any additional taxes at local or state 
levels will further aggravate the eco- 
nomic plight of Texas petroleum pro- 
ducers and landowners, Charles E. 
Simons, Dallas, executive vice presi- 
dent, Texas Mid-Continent Oil and Gas 
Association, declared in Wichita Falls, 
Texas, recently. 

At a session of tax committeemen 
and accountants during the North 
Texas Oil and Gas Association meeting, 
Simons said the Texas industry’s posi- 
tion resulted from a combination of too 
much imported oil, cut allowables, de- 
pressed drilling rates and successful 
competitions, and costs out of line with 
current market prices. 

Simons said the producers are already 
paying approximately 67 per cent of the 
state’s business and property taxes and 
in many oil-area counties and school 
districts percentage is often higher. 


Dallas Desk and Derrick 
To Give Scholarship 


A $200 annual scholarship, available 
for one girl each year in graduate work 
in petroleum industry subjects at 
Southern Methodist University, has been 
announced as a new project of the 
Dallas Desk and Derrick Club. 

Virginia Dupies, club president, said 
the scholarship will be based on two 
semesters’ study per year and will be 
administered through cooperation of the 
SMU scholarship board. Studies in 
geology, petroleum engineering, oil and 
gas law, or chemistry will be applicable. 

A permanent scholarship committee 
composed of Lee Wood, chairman; 
Maurine Miller, Frankie Frensley, Irene 
Rathbun, and Evelyn Bondurant has 
been set up by the club. 

In addition to a one-year scholarship 
for a selected graduate student, the plan 
includes first preference on the follow- 
ing year’s scholarship be given the stu- 
dent wishing to continue her graduate 
work for a second year. 
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Texas Producing Buys 
Peruvian Concession 


A peruvian company has been forme 
by Texas Gulf Producing Company and 
others to acquire outstanding stock of 
Campania de Petroleo Ganso Azul, Lid 
and take over operation of the proper. 
ties. Texas Gulf owns about 80 per cep 
of the stock, with Kendall Refining an4 
Bay Refining each having 10 per cen 
interest. Peruvian subsidiary is know, 
as Ganso Zaul Compania de Petroleo, 

Concession is the Agua Caliente 
which is made up of about 74,000 acres 
on the Ucayali River in the upper An. 
azon region of east central Peru. It js 
situated east of the Andes Mountains 
about 300 miles northeast of Lima and 
about 600 miles upstream on the Uecay. 
ali River. 

There are seven commercial oil wells 
on the concession. 


Sun Adds to Scrap Drive 


Sun Oil Company has come up with 
an additional 10,508,960 lb of scrap 
metal in a “second look” drive re. 
quested by the American Petroleum 
Institute. 

Earlier, the company collected 15, 
500,000 Ib of serap in a campaign 
undertaken for the American Iron and 
Steel Institute’s Scrap Committee, 
Original campaign was conducted as a 
pilot operation. 


Classified 


WANTED FOR EMPLOYMENT IN 
MEXICO: Chief Engineer for Frasch 
Process Sulphur Recovery Plant. Must 
be thoroughly conversant with Water 
Tube Boilers, High Pressure Air Com- 
pressors, Turbo Alternators, and Hot 
Process Water Softeners. Good salary 
and contract to suitable applicant. Re- 
ply giving fullest details and past ex- 
perience. Men with foreign experience 
and who speak Spanish preferred. 
Write Box 149, c/o The Petroleum 
Engineer, P.O. Box 1589, Dallas, Texas. 




















ENGINEERS (3) = 
WANTED 


BY MAJOR OIL CO. IN VENEZUELA 


with degree of CHEMICAL ENGINEER plus 1-2 years 
experience and training in Field Petroleum Engineering 


ONE e¢e or Reservoir work. 


with degree in PETROLEUM ENGINEERING plus 1 - 2 
ONE eee years field experience and training. 


with Degree of MECHANICAL ENGINEER plus 1 - 2 
years training and experience in Field Petroleum Engi- 


ONE .... neering or Equipment work. 
AGE LIMIT TO 30 YEARS . . . SINGLE PREFERRED 
BASE SALARY TO $500 DEPENDING ON EXPERIENCE & QUALIFICATIONS 
WRITE TO: C. L. LAUE, 26 BROADWAY, NEW YORK 4, NEW YORK 
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PERSONALS 


» Erle P. Halliburton, chairman and 
founder of Halliburton Oil Well Ce- 
menting Company, was honored May 1 
in Duncan, Oklahoma. Leaders in the 
petroleum industry and business men 
in other fields paid tribute to Hallibur- 
ton for his many years of service to the 
industry. 


» M. D. Bryant newly elected president 
of the Texas Independent Producers 
and Royalty Owners Association, has 
been elected to membership in the Na- 
tional Petroleum Council. He succeeds 
Bryan W. Payne, outgoing president of 
TIPRO. Roland V. Rodman of Okla- 
homa City, a member of the Council, 
has been named ex officio representa- 
tive of the Western Petroleum Refiners 
Association on the NPC. Rodman, pres- 
ident of Anderson-Pritchard Oil Corpo- 
ration, is the new president of WPRA, 
succeeding R. L. Tollett, president of 
Cosden Petroleum Corporation, who 
leaves the Council. 


» Robert L. Kidd of Bartlesville, Okla- 
homa, has been named president of the 
newly-formed Arkansas Fuel Oil Cor- 
poration. Kidd has been in charge of 
the oil and gas exploration and pro- 
duction activities of the Cities Service 
Oil Company and in the last five years 
has directed the expanded exploration 
and drilling program of Cities Service 
in the major producing areas of the 
United States and Canada. 

H. T. Goss and J. A. Welch of Shreve- 
ort, and Erle G. Christian of New 
ork were elected vice presidents. Goss 
and Welch were vice presidents of the 
predecessor Arkansas Fuel Oil Com- 
pany. M. J. Lasseigne and John S. 


‘Sheffield of Shreveport were elected 


treasurer and secretary, respectively, 
and have been long associated with the 
company. 

For several years, Kidd has been a 
vice president and member of the board 
of directors of Cities Service. He was 
graduated from Indiana University join- 
ing Cities Service as a geologist in 1925. 
He later became chief of geology and 
geophysics department. 


> Daniel B. Lovejoy has been named 
vice president and treasurer of Union 
Sulphur and Oil Corporation. 

Lovejoy, a graduate of Rice Institute 
at Houston, joined the company in 
1938 at Sulphur Mines, Louisiana, and 
later transferred to the New York office 
where he served as secretary and treas- 
urer for many years. He returned to 
Houston late last year when the com- 
pany’s principal executive offices were 
established there. 


> Eger V. Murphree, president of the 
Standard Oil Development Company, 
was presented with the Industrial Re- 
search Institute’s 1953 Medal at a din- 
ner in his honor recently, by Dr. H. N. 
Stephens, past president of the Institute 
and director of research, Minnesota 
Mining & Manufacturing Company. The 
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NEW MEMBERS being inducted into the Los Angeles Chapter of Nomads at the reg 


ular dinner meeting March 11, 1953. Left to right: Joe Schlarb of Chiksan Company 
sergeant-at-arms; George Matter of Homco, associate member; James Solum of B&W 
Inc., regular member; Elmer Weis of Pacific Pumps, Inc., and H. J. Hagn of Chiksan 
Company, regular members; and Earle Boggess of Baker Oil Tools, Inc., induction master 


citation quoted Dr. Murphree’s “skillful 
and inspiring leadership of an indus- 
trial group which made contributions of 
vital importance to our nation at war 
and peace and for (his) soundness of 
technical judgment and broadness of 
horizon which served well not only his 
organization but his country.” 


>» Mrs. Esther Stapley Lyman, has been 
elected assistant secretary, Ethyl Corpo- 
ration. 

Mrs. Lyman joined Ethyl! in 1940 as 
a secretary in the office of the corporate 
secretary. She is a graduate of Vassar 
College, and has attended Columbia 
University, Stanford University, and the 
Katharine Gibbs Secretarial School. 
She is the first woman to be named an 


officer of Ethyl. 


> Louis C. Stork has joined the staff of 
the American Petroleum Institute as 
supervisor of the new abstracting sec- 
tion that is now being organized. 

Stork received his B.A. from Yale 
University in 1935, and his M.A. from 
Columbia University in 1940. He be- 
came affiliated with The Texas Company 
in 1942, and remained there until his 
resignation to accept this present posi- 
tion with the API. 

Since 1946, Stork has been super- 
visor of the Beacon, New York, labora- 
tories of The Texas Company. He is 
regarded by librarians and chemists as 
an able librarian and literature organ- 
izer. 
> Donald M. Nace, of the company’s 
research and development department, 
has been awarded Socony-Vacuum Oil 
Company’s 1953 Incentive Fellowship. 

The company established annual fel- 
lowships in 1947 “to improve the aca- 
demic training of Socony-Vacuum Lab- 
oratories employees who have shown 
...more than usual ability, proficiency 
in science and inventiveness.” 

Salaries of award winners continue 
while they seek higher academic de- 
grees for a period not to exceed three 
years. 

Nace’s study of chemical engineering 
at Lehigh University was interrupted 
when he joined the navy in 1944. He 
later received his B.Che.E. degree in 
1947, graduating with honors. and his 
MS in physical chemistry in 1949. 


>» C. P. Dimit, vice president produc 
tion, director, and member of the execu 
tive committee Phillips Petroleum Com 
pany, has retired after 23 years of sery 
ice with the company and 50 years of 
service in the oil industry. L. E. Fitz 
jarrald succeeds Dimit as manager o! 
the production department. 

As vice president of production for 
Phillips, Dimit directed negotiations 
that consolidated the separate lease- 
holds of the North Burbank Unit in 
Osage County, Oklahoma, and subse 
quently directed the water flood opera 
tions there, which are the largest in the 
world. 


>» Lawrence W. Lee was named execu 
tive vice president and general manage 
of Husky Oil and Refining, Ltd. In mak 
ing this announcement in Cody, Wyom 
ing, Glenn E. Nielson, president, stated 
that Lee had also been elected to the 
board of directors of Husky Oil Com- 
pany’s principal subsidiary at a board 
meeting. 

Prior to assuming this post Lee was 
vice president and manager of refining 
and sales for the parent company. He 
had been on leave of absence from the 
company for one and one-half years 
during which time he served one yea 
as director of Marketing and Distribu- 
tion for, Petroleum Administration for 
Defense in Washington, D. C. From 
Washington, Lee went to Boston, where 
he attended the Advanced Management 
Training School of Harvard University. 

Joining Husky in 1941 as sales man- 
ager, Lee was made vice president and 
manager of refining and sales in 1948 
and was elected to Husky’s board of di- 
rectors in 1950. 


>» Louis M. Connor, Jr., has been ap- 
pointed district representative of the 
Oil Industry Information Committee in 
the Southeastern district. 

Connor’s headquarters will be in At- 
lanta, where he will be associated with 
L. L. Niedrach, senior representative in 
the district. George A. Beattie of the 
Wofford Oil Company is district chair- 
man. 

Connor succeeded J. L. Henrickson 
on April 15, Henrickson having re 
signed to return to radio work. He at- 
tended the University of North Carolina. 
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STO ths Wherever ground must be kept bare of fire-hazardous 
weeds and grasses... use BORASCU...the modern, 
low-cost weed killer! Ease of application and effective 


results make BORASCU a very wise choice for the 
long-lasting destruction of unwanted vegetation about 





your tank batteries, well sites and heater units, etc. 

Weeds can’t grow on ground that has been properly treated 
with BORASCU. Nor do you need special equipment... 
just a man, a pail, and BORASCU. 
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SAN FRANCISCO Home Office: 630 SMATTO PLACE, LOS ANGELES 5, CALIFORNIA 


E-1 2 To obtain more information on products advertised see page E-55 


Personals 


> Harold E. “Orbie” Orbison, oj] statis. 
tician, crude and products department, 
Tide Water Associated Oil Company, 
has retired from the company after 
more than 44 years with Tide Water 
Associated and its West Coast predeces. 
sor Associated Oil Company. 

Orbison joined the company at Mc. 
Kittrick, California, in 1908. Until 19}9 
he worked in a number of the California 
oil fields and in the San Francisco gen. 
eral offices. He was sent to Wyoming 
later as chief clerk, and returned to 
San Francisco in 1925. For the last 28 
years he has been employed in the San 
Francisco offices as a member of the 
transportation and crude and products 
departments. 





» A. F. Van Everdingen, regional re. 
search director for Shell Petroleum Cor. 
poration, Houston, spoke at the Uni- 
versity of Texas on developments in 
reservoir engineering, recently. 

Van Everdingen, known in his profes. 
sion for his predictions of oil and gas 
field performances, addressed the Amer. 
ican Institute of Mining engineers stu- 
dent section. 

He is one of a series of speakers 
being brought to the University this 
spring to inform students of latest pro- 
fessional developments in the oil indus- 
try, Dr. H. H. Power, petroleum engi- 
neering department chairman, said. 


> Edwin J. Valencia, treasurer of Bishop 
Oil Company, was elected to the com- 
pany’s board of directors to fill a vac- 
ancy created by the death of John M. 
Jennings of Houston, Texas. 

Valencia has been with Bishop Oil 
Company since 1927, and was elected 
treasurer in 1942. He also is a member 
of the board of directors of Canadian 
Bishop Oil, Ltd., Bishop’s Canadian 
subsidiary. 


> R. E. Jeffrey, editorial director, Phil- 
lips Petroleum Company, is now in 
charge of all writing handled by the 
company’s public realtions department. 

W. G. Angel has been promoted to 
assistant to K. W. Rugh, manager of the 
public relations department, and will 
assist in all other functions of the de- 
partment. 

Fred J. Pralle, formerly publicity di- 
rector, has resigned to enter business 
for himself. 


> Dr. W. J. McGill, general manager of 
industrial and public relations of Stand- 
ard Oil Company (Indiana), has been 
proposed for election as a new director 
of the company at the annual meeting 
of stockholders. 

Dr. McGill joined Standard in 1924 
as a chemist at its Whiting, Indiana, re- 
finery. Four years later he was trans- 
ferred as lubricating works assistant to 
the Wood River, Illinois, refinery, where 
he successively became general foreman 
of the lubricating works, assistant gen- 
eral superintendent, and then general 
superintendent of the refinery before 
being promoted to Wood River refinery 
manager in 1942. He returned to the 
Whiting refinery as manager in 1946, 
and named to present position in 1952. 
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pEATHS 


» Charles Drader, former executive of 
the Kern River Oil Company, died at 
the Hollywood Hospital, California, in 
early April, following an extended 
ilness. In 1910 Drader went to Mexico 
gs assistant manager of the Tampico 
Oil Company, but in 1912 he moved to 
California and there he lived for the 
remainder of his life. He joined Kern 
Qil, of which he was for a time super- 
intendent and later was named.a mem- 
ber of the management committee. In 
recent years he practiced as a consult- 
ant and as such was retained by Kern 
Qil Company in an advisory capacity. 


) Frank W. Bruner, southern division 
superintendent for Carter Oil Company, 
died of a heart attack April 6. He had 
been in charge of the southern division 
since 1945. Bruner joined Carter in 
1922, and became superintendent of 
the northern division before going to 
the southern district. 


» Emmett R. Brann, independent oil 
operator, died in Dallas, Texas, recent- 
ly. His activities as an oil operator had 
been in practically all oil producing 
sections of the United States and Mex- 
ico. He attended Yale University. 


> “Trim” Capshaw, senior engineer of 
the Oklahoma State Conservation De- 
partment, died recently. He joined the 
Conservation Committee shortly after 
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the law was passed in 1933, and was 
assigned to take care of the natural gas 
division. Just before his death he was 
assigned to move into the oil fields to 
revamp the gas conservation program. 


> Willard M. Hall, former director and 
member of the management committee 
of the Creole Petroleum Corporation, 
died April 8. He was associated with 
the Creole Petroleum Corporation and 
other affiliates of the Standard Oil Com- 
pany (New Jersey), for more than 30 
years. He retired from the company in 
May, 1951. Hall graduated from the 
West Point Military Academy in 1917 
and held the rank of colonel. 


>» Ferdinand Anton Meurin, recently 
retired sales development manager in 
the Dallas, Texas district for The B. F. 
Goodrich Company, died in his home 
in Dallas, March 23. He had been dis- 
trict manager at Dallas for the com- 
pany for 20 years. Meurin had over 40 
years of company service before retir- 
ing in February, 1952. He joined B. F. 
Goodrich in 1911 as a shipping clerk 
in San Antonio. 


>» Louis Leander Metzger, retired oil 
man died March 27, after a long illness. 
He began his association with the oil 
industry in Indiana and in 1912 went 
with the O. P. R. Production Corpora- 
tion, later purchased by the Pure Oil 
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Company. He worked in the Muskoges 
oil area in Oklahoma as a contractor 
for.many years retiring about 20 yea 
ago. 


> James A. Moffett, former oil execu 
tive, and the first federal housing ad 
ministrator, died recently after a long 
illness. He was chairman of the board 
of California-Texas Oil Company from 
1936 until 1943. He was also forme! 
senior vice president and operating 
head of Standard Oil of New Jersey 
and in 1934 and 35 he was federal hous 


ing administrator. 


>» George E. Burton died March 30 
from a heart attack. He entered the oil! 
industry in 1915 when he joined Okla 
homa Geological Survey. In 1951 he 
was retired as a geologist from Sun Oil 
Company, and started doing consulting 
work in Gainesville, Texas. 


> Carl E. Johnson, California manufa: 
turer, died March 26, at his home in 
San Marino, California. Johnson was 
one of the founders of Sterling Ele« 
tric Motors, Inc. In 1906 he organized 
the first company on the West Coast 
for the manufacture of electric motors 
and generators. During the period from 
1906 to 1927, Johnson made a great 
many major technical contributions to 
the electric motor field, being respon 
sible for approximately 30 patents 
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What to See at the Oil Show 









SCOVILL MANUFACTURING COM- 
PANY, Tubular Exchanger Manufacturers 
Association Building, Block 105, will ex- 
hibit a glass model heat exchanger. 

This model, which is more than 8 ft long, 
will visualize typical flow patterns of liquids 
inside and outside the tubes. Colored fluids 
will be used in this demonstration. 

Of the many variable operating condi- 
tions in an actual installation, the relation 
of velocity, turbulence, air entrainment, and 
obstructions may be seen. In this demon- 
stration unit, no attempt is made to differ- 
entiate between the cooled liquid and the 
coolant, because in any actual heat ex- 
changer application many factors influence 
the choice of which medium to pass through 
the tubes and which to flow through the 


shell. 


ENTERPRISE ENGINE AND MA- 
CHINERY COMPANY, will exhibit its 
portable automatic engine for oil pumping. 
Designed for the oil pumping industry is 
the slow-medium speed heavy-duty Enter- 
prise engine. The Enterprise four-stroke 
cycle engine develops 400 bhp at 800 rpm. 
Unit will drive, through Falk gears, a 6-in. 
two-stage United centrifugal pump _ rota- 
ting at 3550 rpm and delivering 1510 gpm 
at 375 psi. A Young radiator with engine- 
driven fan will provide jacket water cooling 
and lube oil cooling for the engine and gear. 
A fuel tank mounted under the radiator 
provides for eight hours of diesel operation 
at full load. 


PARSONS COMPANY, Block 205, will 
unveil new trenching equipment recently in- 
troduced. On display will be the special 
Model 215 wheel-type “pipeline Trench- 
liner” for mile-a-day cross-country trench 
production and the mobile rubber tired 
Model 88 Trenchmobile, designed for utility 
trenching assignments. Parsons Company is 
a subsidiary of the Koehring Company of 
Milwaukee. 

The Model 215 “Pipeline Trenchliner” 
digs in a range of 30 digging feeds, from 
6.2 in. to 18% ft per minute, 13 to 31 in. 
wide and to a depth of 6 ft. Crawler treads 
on the self cleaning lug type shoes are 18 
in. wide and equipped with replaceable 
links, pins, and sealed bearing mounted 
crawler rollers. According to the manufac- 
turer, an exceedingly low ground bearing 
pressure of 6 psi is exerted by the machine. 


SHAFFER TOOL WORKS, Booths 1-2, 
Oklahoma Building, is presenting a display 
made up of its newest equipment. As much 
of its equipment is entirely redesigned since 
the last Tulsa Oil Show, Shaffer has built 
its display around the newest developments. 
Nearly all of the equipment on display will 
be “in operation.” Visitors may see their 
action and actually operate much of the 
equipment in the display. 

Items of particular interest will be: Hy- 
draulic gate, which will include pumps and 
the complete control system for operating 
the gate: rotating blowout preventer, dis- 
played in a manner that will allow the 
rotating assembly to be withdrawn as in 
actual field operation; safety joints— 
bumper safety joint and jar safety joint, 
will be displayed as miniature models; 
production heads, and kelly cocks. 
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TORRINGTON COMPANY, Booths 
177-8, Oklahoma Building, will feature the 
Torrington § self-aligning spherical roller 
bearing which has found many applications 
in the industry including drum shafts of 
drawworks, rotary drive shafts, and others. 

Among other Torrington bearings to be 
shown are tapered roller bearings, straight 
roller thrust bearings, conical roller thrust 
bearings, radial roller bearings, and heavy 
duty needle bearings. 


HUGHES TOOL COMPANY, Block 
103, will exhibit major types of Tri-Cone 
rock bits, jet bits, Type R-1 insert bits, bit 
breakout plates, the latest types of flash- 
weld and seal grip tool joints, and core bits. 
Exhibits will be housed in the Hughes 
Building. 

Among new products are the new jet bits 
and Type R-1 bits. The latter, given the 
trade name, “Hugheset,” makes use of the 
Tri-Cone design but has no milled teeth. 
Sintered tungsten carbide and forged alloy 
steel are combined in a unique manner to 
produce an abrasion-resistant cutting sur- 
face. 


THE FLUOR CORPORATION, 
Booths 47-48, Scientific and Technical 
Building, will display models of a compres- 
sor station and a reformer unit complete in 
every detail. Compressor station model will 
incorporate all of Fluor’s manufactured 
products—cooling towers, mufflers, pulsa- 
tion dampeners, Fin-Fans, and gas cleaners 
—built to scale and arranged as they would 
be under actual operating conditions. The 
reformer model will include all related 
parts, such as piping, finished to scale and 
in exact detail. 


TEMPLETON, KENLY, AND COM- 
PANY, Booths 42-43, Texas Building, is 
introducing a new product, its Simplex 
Re-Mo-Trol, remotely controlled hydraulic 
puller for both pulling and pushing, in a 
plastic model that will show oil flow through 
the unit and demonstrate its operation. 
A center-hole construction extends the ap- 
plication of the puller to pulling axles, 
shafts, etc., because a connecting rod can 
be attached to the object to be pulled and 
the rod drawn through the center of the 
Re-Mo-Trol. Unit can also be used where 
lack of space prohibits the use of self-con- 
tained pullers or jacks. Puller is portable. 

Two other new products are the Simplex 
A1022, a ratchet lowering jack and the 
Simplex-Rol-Toe, a hydraulic jack. 


%PROPORTIONEERS, INC.%, 
Booths 83, 84, 85, Scientific and Technical 
Building, will display a working model of 
its new drum size Loss-In-Weight unit for 
TEL blending, inhibiting, or dyeing. The 
unit will demonstrate how these operations 
can be performed continuously “on stream.” 
One of the new %Proportioneers% two-com- 
ponent blenders used for blending butane 
and gasoline, asphalts, and oils as well as 
for other chemical blending applications 
such as caustic diluting, will also be ex- 
hibited. 

Another unit is the %Proportioneers% 
fixed ratio blender for adding top cylinder 
oil to gasoline while the gasoline is being 
loaded into tank trucks at loading racks. 


en oe 
Ex! 
SHAFER BEARING CORPORA. be lo 
TION, Booths 83-84, Texas Building, yjj Drive 
exhibit what are known as bearings of the TE 
ConCaVex type. This type, originated }y 
Shafer 34 years ago, employs the prinej n10! 
£0, pal 
of concave rollers rotating on spherical homa 
convex races thereby accounting for the recor 
coined name, ConCaVex. This design ppp. indic 
duces bearings of self-aligning latitude ani - 
are said to be particularly suited to rugged a 
applications where repeated shock load; z 
and extreme conditions of misalignmen; or 
are imposed. = 
This self-aligning feature will be demon. a 


strated at the show by a model set-up shoy. ir 
ing a bent shaft rotating between two pil. a” 
low blocks. Other industrial units, to be 


displayed in cut-away style, will show the = 
“Z” housing seal and 12 point adjustment = 
features which are standard equipment o bein 
the company’s line of industrial mounted A 
units. Boo 


MACWHYTE COMPANY, Booths 130- — 
131, Oklahoma Building, will exhibit lates art 





developments in wire rope, slings, and cab 
special wire rope parts. Along with rotary ine 
lines, cable tool lines, casing, core barrel, bea 
and other lines, will be shown special - 
Macwhyte braided wire rope slings. Stain. am 
less steel wire rope and monel metal wire a 
rope will also be shown. , y 

Macwhyte “Safe-Lock” cable assemblies : 
will also be shown. They are made with pre 
special fittings swaged to each end of the 
rope. Fittings are permanently fastened and Bo 
develop full strength of the rope. ing 


CONTINENTAL MOTORS CORPO. io 
RATION, Block P, directly south of the Or 


Technical Building. The display will com- o 
prise some 15 different models of gasoline, er 
diesel, and LPG engines and power units. = 
TWIN DISC CLUTCH COMPANY, de 
Booths 81N-82N, Block 207, will feature at we 
its display new products being currently te 
announced by Twin Disc, which are engi- H 
neered to meet the latest power linkage re- 
quirements in the petroleum industry. fe 
The new additions to the Twin Disc line C 


include a two-stage hydraulic torque con- 
verter; a two-speed transmission designed 
to extend full-range performance of three- 
stage torque converters; a new-type dis 
connecting hydraulic power take-off, and a 
new-type air-actuated friction cluth. Also 
highlighted at the Twin Disc area will be 
a motor-driven clear plastic model of the 
three-stage hydraulic torque converter, I 
demonstrating how the Twin Disc design 
develops torque multiplication up to 6:1, 
and absorbs shocks and torsional variations. 


OIL CENTER TOOL COMPANY, 
Booths 11-12, Oklahoma Building, will dis 
play its newest product, a new casing head, 
a companion piece to the O-C-T “C-19 
casing head. The new head is a medium 
duty version of the “C-19” for use on 
medium depth wells. : 

Another tool introduced by O-C-T within 
recent months is a new packer that elimi 
nates the common causes of packer failures 
at four critical steps. The new O-C-T packer 
runs in without difficulty, sets without diffi. 
culty, holds pressure without failing, and 
pulls without difficulty. 


—~ 7 = @ 
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cCOOPER-BESSEMER CORPORA- 
TION, Block G, will present Milton Slos- 
gr’s organ melodies for guests at its unique 
exhibit. Playing the electric organ in Coop- 
opBessemer's extensive compressor and 
engine display, Milton Slosser will lead in 

up singing. Official organist for the 
yearly “Cherry Blossom Festival,” Slosser 
has performed in countless radio shows, 
television and recording engagements for 
U, $. Army Service Centers. 

Exhibit of Cooper-Bessemer, Ohio, will 
he located at the corner of Mid-Continent 
Drive and Oklahoma City Avenue. 


TECHNICAL OIL TOOL CORPORA- 
TION, booths 192 and 193 in the Okla- 
homa Building, will feature its new double 
recorder, a mechanical, self-checking drift 
indicator. An animated display, operated 
continuously, will explain the operation of 
the double recorder. 

Two other new products will also be 
demonstrated...the Totco directional re- 
corder, a new mechanical, double-checking 
directional, single-shot recorder ... and, the 
initial boiling point recorder for light hy- 
drocarbons. The initial boiling point re- 
corder, a product of interest to refinery 
personnel, maintains a current record of the 
initial boiling point of the material as it is 
being produced. 


ACME FISHING TOOL COMPANY, 
Booths 47-48, California Building, will fea- 
ture its “Big Chief” alloy Drilmor bit, sup- 
ported by an exhibit of the more essential 
cable tools. The new bit is claimed to de- 
liver 50 per cent or more (allowing for 
variables) actual in-hole action than any 
regular type bit. Bits were developed to 
meet increasing demand among drilling 
contractors for bits fully capable of cutting 
through hardest formations. 

Acme’s bits can be field-dressed and 
properly tempered. 


REFINERY SUPPLY COMPANY, 
Booths 8-10, Scientific and Technical Build- 
ing, will have on display the latest improve- 
ments in operation and design in the fol- 
lowing specialties: Pressure cement con- 
sistometer, recording gravitometer, specific 
gravity balance, dew point tester, dew point 
recorder, super-compressibility apparatus, 
standard dead weight gage, high pressure 
dead weight gage, portable standard dead 
weight tester and high pressure dead weight 
testers, pressure hydrometer jar, and 
Holmes portable gas testing absorber. 

Also on display wil be specialties manu 
factured by Central Scientific Company of 
Chicago. 


DOWELL INC., Block Y, is exhibiting 
a unit for acidizing deeper than two miles. 
Recently put into operation a unit was de- 
signed to deliver 70 gal of chemical per 
minute against a pressure of 7500 psi. 

In providing the greater pumping power, 
care had to be exercised to preserve the 
mobility of the rig. A General Motors Twin- 
Six diesel engine that delivers 300 hp was 
selected. It weighs less than 6000 Ib and 
measures only 72 by 54 in. overall. 


ALUMINUM COMPANY OF AMER- 
ICA, Booths 52-53, Scientific and Technical 
Building, display will feature a flow chart 
of petroleum processing. On the chart will 
be indicated the numerous points where 
aluminum products can be applied to re- 
uce costs and corrosion. Eight shadow 
boxes will tell aluminum’s story to the 
petroleum field. Featured in these will be 
such products as Alcoa Utilitube and _fit- 
tings, heat exchanger tubing, pipe and fit- 
tings, and architectural products. Also dis- 
played will be aluminum electrical prod- 
ucts, fasteners, paint and castings. 


NATIONAL SUPPLY COMPANY, 
Block 1, is introducing the Ideal Type 110 
consolidated drilling rig, rated at 1100 in- 
put horsepower. It will normally be con- 
sidered for drilling in the 9000 to 13,000 
ft depth range. The new rig has a three 
speed transmission, with two drives for- 
ward to the drum shaft, thus affording six 
speeds to the hoisting drum and _ three 
speeds to the rotary. It features the use of 
integrally mounted Ideal catheads and Ideal 
Dy-A-Flex clutches throughout. It will be 
shown in full operation. 


THE CHICAGO PNEUMATIC TOOL 
COMPANY, Section A, will display tools 
for the drilling contractor including three 
cone bits for all formations, and will fea- 
ture a new jet-piercing model. Other prod- 
ucts for use on the drill rig are: Reaming 
bits, tool joints, drill collars, stabilizing 
reamers, and junk baskets. 

Penumatic refinery maintenance tools on 
display will be chippers, scalers, grinders, 
masonry drills and light demolition tools. 

Pipe line contractors’ equipment includes 
a new rotary compressor-trenchdril com- 
bination, sinker drills, etc. 


SHERMAN PRODUCTS, INC., Block 
207, will feature the power digger, a versa- 
tile hydraulic back-hoe for maintenance 
and general utility excavating. Also to be 
shown is a preview of the new Sherman in- 
dustrial trailer. 


C-O-TWO FIRE EQUIPMENT COM- 
PANY exhibit will feature C-O-Two 150 
lb size dry chemical type wheeled portable 
fire extinguisher ...90 lb lighter in weight 
... slightly smaller over-all dimensions. This 
fire killer is easy to operate, compact, well- 
balanced, and offers extensive maneuver- 
ability indoors or outdoors. 


PACIFIC PUMPS, INC., Dresser In- 
dustries Building, Silver Lane, will exhibit 
models of oil well plunger pumps, single 
and multi-stage centrifugal pumps and a 
commercial size steam turbopump. The oil 
well plunger pump models will be oper- 
ating with controls to simulate some of the 
bottom hole problems encountered in actual 
operation. 


MALONEY-CRAWFORD MANUFAC. 
TURING COMPANY, Booths 116-117, 
Texas Building, will show a test horizontal 
separator made of one inch thick plastic so 
that the flow of gases and liquids can be 
seen. 

Also illustrated will be the Maloney- 
Crawford line of bolted steel tanks, welded 
steel tanks, emulsion treaters, dehydrators, 
and indirect heaters. 


CLIMAX ENGINE AND PUMP Man- 
ufacturing Company, Booth 114, will ex- 
hibit 10 of their oil field engine models. 
Both vertical and horizontal models will 
be displayed. A cut-away model will also 
be displayed to provide an inside view of 
the engine construction and all working 
parts in action. 


WEB WILSON OIL TOOLS, INC., 
Booths 87, 88, 123, 124, Oklahoma Build- 
ing, will show the “Deep Face” casing tong 
for handling casing without danger of 
crimping or “bottlenecking.” Equipped with 
4 die slots, each containing 2 tong dies 444 
in. long, making a total of 8 dies contacting 
the casing with a uniform, non-crushing 
grip. It is necessary to change only the lug 
jaw to handle all casing sizes from 9%-in. 
through 13%6-in. 

A new product to be exhibited is drill 
pipe slips, a light-weight, strong slip for 
heavy duty service. 

Included also in the exhibit will be the 
new “Hydra Hook.” 
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MANZEL, INC., Booth 50, Oklahoma 
Building, will exhibit working models in 
corporating many unusual and special fea 
tures that have been engineered into actual! 
lubricating systems. The following products 
are scheduled for exhibition: 

No. 82D lubricator showing accurately 
timed delivery of oil with each stroke, No. 
25D lubricator, No. 94D liquid sight feed 
lubricator, hypochlorinator and acid pump, 
new high pressure lubricator good for pres 
sures up to 25,000 lb, and three different 
types of air driven chemical feeders incorpo- 
rating automatic lubrication and other im 
provements. 


NATIONAL TANK COMPANY has on 
exhibit in their own building on Lot S oil 
field production equipment “From the Wel! 
head to the Pipeline.” Their exhibit is all 
inclusive and contains scale plastic work 
ing models, lighted panel full color flow 
diagrams as well as full size field produc 
tion units. Also on display are cut-a-way 
sections of various valves and controls. 

In model room of their building Nationa! 
has a group of 1/6 scale clear plastic work 
ing models that are complete to the smal! 
est detail. 


YALE MACHINE WORKS, Booth 
95-N, North Extension, will display its com 
plete line of unions, all of which feature 
resilient O-Ring sealing members. For the 
pipe line industry, chief interest will cen 
ter in the Yale 2-piece Blank Cap Union, 
furnished in sizes up to 36 in. for use on 
scraper traps, strainers, manifolds, et 
Yale will also exhibit its insulated union, 
used on lines and systems to prevent ele: 
trolytic corrosion. In addition to these two 
products, the Yale wing union and mis 
aligning union will also be shown. 


THE BREWSTER COMPANY, Block 
10, Silver Lane, will show its three newest 
rigs. The new N-45 is deisgned for 6,000 ft 
drilling and deep well workovers. It will b: 
“rigged up” and in full operation togethe: 
with Brewster’s other drawworks, the N-55 
and the N-75. 


UNIT RIG AND EQUIPMENT 
COMPANY, Lots 12-13, will show its new 
Unit Rig Model U-40, a new rotary draw 
works for 5500 ft to 8500 ft drilling, and 
also the new Model U-34T, a trailer mounted 
workover and drilling rig. 

Other equipment on display includes 
Draw Works Models U-20, U-30, U-34, U-35 
_— compounds, and the 500th Model 


GAR WOOD INDUSTRIES, Block 118, 
will exhibit several items. Among them are: 
Model 51 pipeline ditcher, Model 314 and 
306 ditcher, Model 75B, %4-yd backhoe, 
Model 75BT, *%4-yd truck crane; Gar Wood 
winches Models 2MB, 3MB, 4MB, 5MB, 
6MB, 7MB; National Lift Lift-O-Matic ele 
vating tailgate; Gar Wood cable operated 
dozecaster, and Model 281 power control 
unit on Allis-Chalmers HD-20 tractor. 
cause so many large expensive systems 
were owned by several companies. 


GARDNER-DENVER COMPANY, 
Block 122, will display the “GX” duplex 
power pumps. In these pumps the ouitstand 
ing features of all Gardner-Denver mud 
pumps from the early day pumps down to 
the present, have been retained. Features 
include use of heavy duty bronze sleev 
type main and eccentric rod_ bearings. 
Large bearing areas reduce the unit bea 
ing load which is ideal for withstanding th 
shock loads characteristic of mud pump 
service, large eccentrics instead of small 
crankpins, positive exclusion of mud from 
the power end, and divided fluid cylinders 
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PENBERTHY INJECTOR COM- 
PANY, Booth 13N, North Extension, is in- 
‘roducing its liquid level gages having 
yalves with exclusive “Floating Shank,’ 
eductors (fluid operated pumps,) cycling 
jet pumps, and explosion proof electric 
sump pumps. Penberthy gage valves with 
floating shank are said to solve an annoying 
gage installation problem. It is often diffi- 
cult to-drill and tap the vessel to exact 
center-to-center dimensions within the tol- 
erances demanded by the ordinary liquid 
level gage. 


TEXSTEAM CORPORATION, Block 
V, is displaying five new Texsteamers 
(Vapor-Clarkson steam generators) of dif- 
ferent sizes, that develop 200 lb steam 
pressure in 2 min from cold water and 
produce from 300 to almost 5000 lb of 
steam per hour, at 10 to 600 lb working 
steam pressure; various types of Texsteam 
safety valves, with the latest improvements 
and new sizes; Bailey pressure reducing 
valves; Texsteam injector pumps, and a 
new Texsteam-hydraulic-pump, on display 
for the first time. 


GUSTIN-BACON MANUFACTURING 
COMPANY, Booths 26-27, Silver Lane, is 
going to introduce for the first time pipe 
insulation made from a light-weight, low- 
density glass fiber insulation. It will not 
break—cannot be broken or injured in 
any way, in shipment, storage, or appli- 
cation. 


THE JUSTRITE MANUFACTURING 
COMPANY, Booth 17, Scientific and Tech- 
nical Building, will show for the first time, 
the new safety lantern. Also featured will 





be the entire line of Justrite products in- 


cluding safety cans, portable hand _ lan- 
terns, and other items. 


LINK-BELT SPEEDER CORPORA- 
TION, Booths 3-4, Silver Lane, will show 
a working 1 in. to 1 ft scale model of the 
firm’s K-375 2-yard, combination shovel, 
clamshell and dragline. A cutaway hookup 
of their exclusive “Speed-o-Matic” power 
hydraulic eontrol system for shovel-cranes 
will also be exhibited. The controls and 
their function in relation to clutches and 
brakes are clearly explained in this latter 
exhibit. 


CHAIN BELT COMPANY, Booths No. 
99, 100, 111, 112, Texas Building, will 
feature power transmission chains and self- 
priming centrifugal pumps. Prominent in 
its displays will be the new improved Bald- 
win assembly roller chain, which offers the 
long life of riveted chain and the advan- 
tages of a cottered chain. Actual demon- 
stration will be made of this chain capa- 
bilities. 

Shown also will be the complete line of 
the company’s Rex API drilling chains. A 
plastic working model of a Rex self-priming 
centrifugal pump will demonstrate features 
which it offers for oil field work. 


SPERRY-SUN WELL SURVEYING 
COMPANY, Booth 82, Scientific and Tech- 
nical Building, will exhibit its magnetic 
multishot survey service, which provides ac- 
curate inclination and direction readings 
at regular intervals in uncased holes. The 
instrument may be lowered in the hole on 
a wire line, may be go-deviled into a K- 
monel collar, or it may be lowered into the 
hole within a K-monel collar as the collar 
is lowered; the instrument may then be re- 
trieved by a wire line overshot. Survey in- 
terval is 100 ft on wire line and about 95 ft 
(stand length) on drill pipe. Recordings 
are made photographically on a film strip 
and are read by means of a special reader. 


JOY MANUFACTURING COMPAN) 
Block 7, will display its Model 75 motoriz 


drill rig, a truck-mounted, self-contained 


unit. Designed for fast shot-hole drilling 
has a rated capacity of 750 ft using 2'%-ii 
drill pipe. The rotary table has a 6%%-in 
opening, and the mast is rigged to handle 
10, 15, or 20 ft pipe. It features: Powel 
make-up and break-out; fast retract on hy 
draulic feed cylinders; double drum ar 
rangement on single shaft, both drums wit! 
equal capacity; power take-off from truck 
engine. 





WHITMOR HOMEBUILDERS, INC., 


Booth 35, Park Lane, will have an air-co! 
ditioned model home one block fro 
booth at 4142 East 2lst Place. Hous: 

be one of the company’s 1953 mode! 
“Osage.” 


ROCKWELL MANUFACTURING 
COMPANY, Booths 33-38, Scientific 


Technical Building, will introduce the ney 


Edward “Mudwonder” valve. In addition it 


will exhibit its new Rockwell tube lubri 
cants, combination screw and button-hea 
fittings for Nordstrom valves and Nord 
strom mudline valve with special high-pre 


sure cylinder for use with drilling rigs, and 


many other products. 


OIL WELL SUPPLY DIVISION 
United States Steel Corporation, U. S. Stee 
Corporation Building, will feature drilling 
production, refining, and pipe line machin 
ery with a supporting “cast” of specialty 
items necessary to operate major equipment 

Complete “Oilwell” operating rig 
cludes the new No. 66 drawworks, the N: 
550 three-engine drive, No. 214-P power 
pump, S$5-200 swivel, 1744-C rotary, and, i 
its premier showing, the new smaller No 
“Oilwell-Brantly automatic drilling contro 
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MODEL 400: For all roads and cross country measurement. 
Follows contours, holds true course, Registers over 18 miles. 
Weighs 5 ibs. Can be used from car. 


“MODEL 600: For rougher terrain. Ideal for Geophysical, Geo- 
“Tegical & preliminary survey, field inventories. Weighs 7 Ibs. 


PARTIAL LIST OF ROLATAPE 
Stone & Webster; Boling Air Force Base; Humble 
‘Oil Co.; Gulf Oil Co.; Pacific Gas & Electric; 
Standard. Oil Co.; Illinois Power & Light; Port- 
ignd General Electric; Carolina Power & Light; 









Colla Const. Co. of Conn. 
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For simplified measuring, walking or riding, Rolatape is your 
best bet! One man operation, releases second man for other 
important work. Recorded distance easily read at all times. Pays 
for itself immediately | 


USERS 


INSPECTOR'S MODEL 200 


$27.50 


Complete with 
Carrying Case 
For hard surface areas 


All pri F.O.B. 
. an Weighs 2% Ibs 


Santa Monica, Cal. 
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BLAW-KNOX OVERHEAD 
ROLLER ASSEMBLY 


AS 
SEMBiy TY pe 
fo) 





Type 9 Functional Assembly 
(illustrated) provides free roll- 
ing action in two directions 
and freedom of movement in 
vertical position. Its internal 
swivel action gives full control 
over all movements, and mini- 
mizes absorption of piping 
thrusts by the connecting 
flanges ...a big help in keep- 
ing maintenance and replace- 
ment costs at rock bottom. 
Available for all standard size 
piping. Accommodates operat- Catalog No. 53 on request. 
ing loads up to 12,000 Ibs. 





BLAW-KNOX 





HARNISCHFEGER CORPORATION, Block 203, will have 
various equipment items on display. Among them will be excavator; 

a P&H Model 55, truck crane upper mounted on skids, No, 155 
'4-yd crawler trench hoe; an electric hoist—a P&H Zo'-Lift and 
Hevi-Lift hoist mounted on an A-frame and jib; diesels—a Pgy 
diesel generator set—75 kw, 60 cycle, a-c; P&H twin 6 unit diese] 
engine, and a P&H 6 cylinder fan to flywheel show model design 
diesel engine; welders—a P&H WN-200 water cooled gas welder 
DC-300 rectifier welder, low hydrogen electrode display board, 
TH-403 welder, WP-2 variable speed positioner, and 500 |b of Pay 
CM-50 electrodes. 


HARRISBURG SALES AND SERVICE, INC., Booth 96, 
Texas Building, will show the new mud pump pistons, whose positive 
seal and clean wiping action of the replaceable cup type rubbers 
reduces pump costs and cuts “down-time.” Piston bodies are forged 
alloy steel and are built to withstand the highest pump pressures, 
Other equipment displayed will be the company’s low pressure alarm, 
which is designed to give positive warning when lube oil pressure 
fails for any reason. 

The Harrisburg Muderator, for mixing mud for rotary drilling 
entirely by vacuum, and the Super diamond hard pump liners forged 
from controlled-analysis steel and developed to give maximum wear 
resistance for slush pump service, also will be shown. 


CUMMINS ENGINE COMPANY, INC., Block 201, will display 
for the first time what the company believes to be the most powerful, 
light-weight, high-speed diesel engine in commercial production, 
This engine will be a cutaway version of the 600 hp Model VT-12 
Cummins diesel. 

The VT-12 develops a maximum of 600 hp at a speed of 2100 rpm. 
Engine is the turbocharged version of the 550 hp Model NVHS-120, 
equipped with a Roots type supercharger. 

Cummins engineers point out that the use of a turbocharger is 
responsible for the additional 50 hp developed by the VT-12. 

In addition to the VT-12, Cummins will show a 150 hp Model 
JBS-600 cutaway and 300 hp Model NHRS-600 cutaway. 


H. C. PRICE COMPANY, Booths 203-204, 247-248, Oklahoma 
Building, will exhibit a model of the new Price Tower to be erected 
soon in Bartlesville, Oklahoma. Model of the office building, de- 
signed by Architect Frank Lloyd Wright, is an exact replica of the 
18 story tower on which construction is expected to start June 1. 
Built by Wright’s staff, the model is 6 ft, 4 in. high and stands on 
a four-foot base. 

In addition to the building model, the Price exhibit will feature 
a large modernistic plastic map bearing the route of many of the 
nation’s principal pipe lines and indicating those portions con- 
structed by HCPCO. Also on display will be a section of 20-in. 
pipe bearing both Somastic and Hevicote, two important coating 
products manufactured and applied by the Price company. 


CONTINENTAL SUPPLY COMPANY, Biocks 6, 7, 8, will in- 
troduce the new CSCO engine starter, which is made in two types, 
with air cooled engine or with battery motor, a positive friction drive 
with no slippage. The two pliable rubber friction wheels, which are 
astride a central gear are forced against the flywheel rim by passing 
slightly beyond center when engaged by the hand lever. The slotted 
holes provided in the housing makes it possible to adjust the com- 
pression of the rubber friction wheels to a value which absorbs the 
full torque of the starting motor without slippage. So long as the 
starting motor exerts a driving effort the reaction of the flywheel 
resistance and the gear train constantly hold the friction wheels 
in the engaged position. 

The flywheel of the CSCO engine cannot transmit power to the 
friction wheels since such an action would instantly force the 
mechanism into the disengaged position. At the first firing of the 
CSCO Engine, the friction wheels are disengaged. There can be no 
possibility of overspeeding the starting motor or slipping the friction 
wheels by the sudden starting of the CSCO engine. 


INTERNATIONAL HARVESTER COMPANY, Block 101, 
will exhibit various equipment items at the show. Some of them in- 
clude the: Drott front-end loader, model; TD-18A B-E inside dozer, 
Carco winch, TD-24 Model C side pipe boom, Hough HM Pay- 
loader, TD-14A Pullman-Standard, narrow-tread, straight dozer, 
winch, UD-24 compound engines, power units cutaways—UD-24, 
UD-14A, U-264, and regular’ display units: U-1, U-24, U4, 
U-264, U-9A. 


MUD PRODUCTS, INC., and its associate companies, The 
Bomud Company and Beaumont Cement Sales Company, Block 115, 
will have in actual operation a complete drilling mud system. Mu 
will be mixed, circulated, treated, etc., as if it were on an actual 
well. 

The system will be composed of two Mudco steel mud tanks com- 
plete with Mudco “O” ring butterfly valves. Other equipment items, 
nescessary to complete the system, will be provided. 

In addition to this system, on exhibit will be a small size Mudco 
“OQ” ring butterfly valve installed on a Goulds centrifugal pump. 
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ANCHOR COUPLING COMPANY, 
INC., Booth 69, Texas Building, will dis- 


psy a complete line of reusable hose coup- 
gs 


ings, hose assemblies, and related fittings 
developed for the oil drilling, producing, 
and refining, and liquefied petroleum gas 
industries. s : 

Of particular interest will be the new 
female swivel reusable coupling with JIC 
threads for the one wire braid cotton cover 
hose which is most generally used in the 
oil fields. Male and female reusable coup- 
lings on display will have various combina- 
tions of NPTF threads, JIC and SAE 
threads, etc. 

THE BUDA COMPANY, Block M, will 
show its completely new large line of oil 
feld diesel, natural, gasoline, and butane 
engines. More than 20 models of oil field 
engines will be shown ranging in varied 
sizes up to a new eight cylinder power unit 
—3518 cu in. displacement (463 usable 
horsepower at 1000 rpm). Also, Buda will 
show generator sets for providing light 
for drilling rigs. It will show a new 4000 
Ib fork lift truck equipped with a 4-drum 


ier. 

In addition, Buda is exhibiting two new 
sizes of marine engines for powering off- 
shore boats. Finally it is displaying a new 
model truck diesel for powering large oil 
trucks and tractors hauling up to 60,000 
lb GVW. 


YOUNG RADIATOR COMPANY, 
Booths 67-68, Scientific and Technical Build- 
ing, will exhibit heat transfer products 
specially designed for use in refineries and 
field processing of gas and oil. 

They include stamped tank sheet metal 
radiator designed for gas or diesel prime 
mover installations; motor-type cast iron 
radiator; “Mono-Weld” sectional radiator 
for heavy duty gas, gasoline and diesel en- 
gine cooling; jacket water cooler for jacket 
water and fluid cooling of diesel, gas, gaso- 
line engines, and many others. 


ARMCO STEEL CORPORATION, 
and its subsidiaries, Armco Drainage and 
Metal Products, Armco International Cor- 
poration, and Sheffield Steel Corporation, E 
of Block R, are featuring an exhaust stack 
rain shield constructed of Armco Alumi- 
nized steel, a new application. The shield 
protects hot exhaust stacks (600 F to 900 
F) from sudden thermal shock caused by 
rain storms. Aluminized steel is used be- 
cause it offers a combination of heat and 
corrosion resistance and is moderately 
priced. 

Other products on display are stainless 
steel relief valves, polished rod, bull plugs, 
shot hole anchor, tower lining, down-the- 
hole pump parts, etc. 

Sheffield is exhibiting tank heads for 
LPG industry, structural shapes, bolts and 
Tivets, etc. 

Armco International, among the products, 
will exhibit special nestable culverts and 
Pipe-Arch. 


INGERSOLL-RAND, Section U, will 
have displays of compressors, compressor 
valves, pumps, air starting motors for gas 
and diesel engines, air and electric tools, 
paving breakers, and rock drills, applicable 
to the petroleum industry. 

Forty different valves will be on display 
—six for various pressure and special oper- 
ating conditions, will be exhibited and 
other displays will show wide range of 
valve sizes. Two models of pumps show for 

e light and medium duty process services, 
will be the AFL and SFLA lines. Also dis- 
Played will be a production model of the 
single-stage DMV line, recently introduced. 


SPANG-CHALFANT DIVISION, The 
National Supply Company, will display its 
new grade of Spang extreme line casing, 











with a minimum yield strength of 110,000 
psi. It will be exhibited for the first time. 
Known at Grade P-110, the new casing is 
made in the same sizes as the standard 
Grades J-55 and N-80, with the same ex- 
ternal and internal joint dimensions. It pro- 
vides the greater collapse, bursting, and 
tensile strength required by well conditions 
of present day deep drilling. 


THE REED ROLLER BIT COM- 
PANY, Reed Building, will exhibit Reed 
rock bits, tool joints, drill collars, core 
drills, and other products. Cleco portable 
pneumatic tools, manufactured by the 
Cleco Division of the Reed Roller Bit Com- 
pany, will also be shown. In addition, the 
Martin-Decker Corporation of Long Beach, 
California, will have space in the Reed 


Building. 
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RAYBESTOS-MANHATTAN, INC, 
Booths 15-16, Scientific and Technica! Build 
ing, will display two new products—Ray 
Man CBL rotary hose, which is built with a 
cable wire strength member, highly flexibl 
and withstands crushing caused by kinking 
or being accidentally run over. Rated at 5006 
lb working pressure with a high factor 
safety, it has the new streamlined “Lip-Lok 
built-in coupling with a leak-proof seal for 
added safety. 

R/M “Vee-Square” packing rings are 
available for all sizes and makes of mud 
slush pumps. This new packing design com 
bines the positive, non-yielding properties 
of solid packing with the automatic sealing 
of the V-ring design. Soft rubber cushions 
between the rings prevent “blow-by’ 
insure perfect fit with proper sealing pr 
sure against the rod. 


The S. D. DAY Company 





wrapping products distributed 
by S. D. Day Company. 


National Distributor 
THE RUBEROID COMPANY* 
Pipe Line Asbestos Felt 


Gulf Coast Distributor 
PITTSURGH COKE & 
CHEMICAL CO.* 


Hot Applied Coal Tar Enamels 
for Pipe Lines 


Cold Applied Coal Tar Coatings 
for General Industry 


Gulf Coast Distributor 
AMERICAN COATING & 
SUPPLY CO. 
Field Jointer 


Write, wire or telephone for lIit- 
erature, prices and engineering 
counsel. 


*Available from Houston Warehouse Stock 


ae Dae DY QE O71 OF 8 27-4 


HOUSTON, TEXAS 


PHONE JU-2431 
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EUTECTIC WELDING ALLOYS 
CORPORATION, Booths 42-43, Cedar 
Lane, offers more than 150 different 
“EutecTrodes,” “EutecRods,” and “Eutec- 
tor” temperature indicating fluxes for all 
metals at all heats. Exhibiting (in opera- 
tion) EutecRods and EutecTrodes espec- 
ially adapted for production, maintenance, 
repair, and salvage. Oxy-acetylene demon- 
strations will join aluminum, magnesium, 
steel, cast iron, copper, brass. Electric arc 
applications on aluminum, mild _ steel, 
medium alloy steel, and cast iron. 


LEE C. MOORE CORPORATION, 
Booths 65-66, Oklahoma Building, will have 
working models of masts in their booths, 
and literature on all their equipment. Beth- 
lehem Supply and National Supp'y will 
have Lee C. Moore masts in their spaces. 


NEW DEAL SPECIALTY COMPANY, 
Booth 44-N, North Extension, will show 
deep well casing elevator, the Butler type 
automatic casing spider, conventional slips 
and button type slips for both of these, also 
its deep weil lead line anchor clamp, and 
the Butler type wire line drilling clamps, 
which are used on cable tools in the drilling 
of wells, and on the rotary drilling rigs 
they are used to control the spooling of the 
wire line. Company will also have a working 
model of the deep well casing elevator and 
Butler type automatic casing spider. 

Deep well casing elevator has been de- 
veloped from the Butler casing elevator, to 
be used with weldless links. This eliminates 
the necessity of having to have separate 
links for the elevator, as the links that are 
used on the drill pipe elevator can be used 
with the deep well casing elevator. 








QUACHROM 
GLUCOSATE © 


The toughest corrosion problems in cool- 


Quachrom Glusocate*. 





Write on your company letterhead for information on 
Quachrom and other Organic Glucosates. 


ing water systems are readily controlled with 
Haering’s Quachrom Glucosate*. Quachrom Glucosate* is 
constantly used in the Petroleum Industry to prevent unnec- 
essary shutdowns due to waterside corrosion. Longer 
equipment life and lower maintenance costs result from 
Quachrom Glucosate* control. No other corrosion 
inhibitor can rival the long outstanding record of 


*F REG. U.S. PAT. 


Request special literature on your 
particular water 


WATER ANALYSTS . CONSULTANTS. 


problem. 


MANUFACTURERS 


GENERAL OFFICES 
alelalolateleli-mtiehitelaP 


SAN ANTONIO, TEXAS 
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FRANKS MANUFACTURING Cop, 
PORATION, Block Z, wiil exhibit its new 
“Clipper Hoist” servicing unit, combinj 
all advanced features of Franks units in 
a self-propelled highly maneuverable tig 
capable of servicing 13,700 ft of 2%.-in, wet 
string tubing. Using Kenworth alligatg, 
type chassis, the rig is headed into the loca, 
tion rather than the conventional way of 
backing in. Base of the derrick is at the fo. 
ward end. Whereas the trailer rig is handj. 
capped in weight by being burdened by 
duplicate power plant, excessive framing 
and a front axle that offers no real assig. 
ance in load capacity, the “Clipper Hoig;’ 
is powered by a six cylinder diesel engin 
operating through a torque converter and 
with full torque shifting three-speed hy. 
draulically actuated transmission that pro. 
vides power to the chassis and to the hoist. 
ing winch. 

Franks “Telemech” remote fingertip con. 
trols movable to practically any position or 
location permits operation and control of 
the hoisting winch, engine transmission 
clutches and brakes at a safe distance away 
from the well head of 25 ft. 


FLUID PACKED PUMP COMPANY, 
Booths 1-2, California Building, will ex. 
hibit several products. Among them are the 
Oilmaster volume producer pump, a full 
barrel rod type, all metal plunger pump de. 
signed to provide the largest practical cross 
sectional area for use in a given size tubing, 

Shown for the first time is the Oilmaster 
rod weight compensator, designed espec- 
ially for use in deep wells produced by rod 
drawn pumps. This device is actually a hy- 
draulic counter-balance located somewhat 
below the mid-point of the rod string. By 
counterbalancing the weight of the lower 
part of the rod string, the compensator sub- 
stantially reduces the stress in all of the 
sucker rods located above it. 


STOCKHAM VALVES AND FIT: 
TINGS, Booth 47N-48N, North Area, is 
introducing to the petroleum industry its 
new line of steel gate valves. These 150 and 
300-lb gate valves together with the Wedge- 
plug dry plug valve are featured at the 
company’s exhibit. Also shown are the com- 
plete Stockham line of bronze and iron 
body valves; and cast iron and malleable 
pipe fittings. 

Stockham steel gate valves allow maxi- 
mum possible flow with a minimum of pres 
sure loss where full open-close operation 
is required. Straight through port design 
eliminates pockets that cause turbulence, 
and reduces frictional losses and erosive 
damage to a minimum. 

The Wedgeplug dry plug steel valve has 
demonstrated its usefulness in many install- 
ations. For wrench, handwheel, or worm 
gear operation, a simple mechanical device 
lifts, turns and reseats the tapered plug 
tight in the body seats in one operation. 
The same sequence is automatically fol 
lowed in either the opening or closing op 
eration. 


CHRISTENSEN DIAMOND PROD- 
UCTS COMPANY, Booths 1-2, Silver 
Lane, will present a series of slides from 
which the layman will gain an insight into 
the manufacture of diamond bits. Of inter- 
est will be the pictures of some difficult 
problems that have been solved using 
diamonds. 

On display, in addition to a model core 
barrel and the standard diamond core bits 
and washover shoes, will be the various de 
signs of the diamond drilling bits. 

New products to be displayed is the EIC 
type design of the diamond drilling bit, 
and diamond reamers, designed specifically 
to reduce reamer costs in penetrating har 
abrasive formations with steel bits. 
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LUFKIN FOUNDRY AND MACHINE 
COMPANY, Block 3, will display its en- 
tire line of manufactured products, which 
gre primarily devoted to the secondary pro- 
duction of oil. Lufkin’s principal line con- 
sists of the gear reducer type of pumping 
ynit for actuating sucker rods in oil wells 
equipped with Trout counter-baiance 
cranks. , ‘ ‘ : 

Supplementing this basic pumping unit 
will be a geared pumping unit with air 
counterbalance replacing the Trout cranks, 
4s well as a 20 ft and 30 ft stroke hydraulic 
pumping unit, a new product with patented 
reversing features eliminating reversing 
valves, which completes its line of sucker 
rod actuating mechanisms. Also showing 
will be two sizes of Lufkin two cylinder, 
two cycle horizontal engines. 


THE LUNKENHEIMER COMPANY, 
Booths 67-68, Oklahoma Building, will in- 
troduce a new 506-page, illustrated catalog 
featuring a special 24-page, three-color, 
handy thumb-index guide to valve selection. 
Lunkenheimer’s complete line of steel, iron 
and bronze valves, lubricating devices, 
boiler mountings, cocks and other products 
are described in detail and illustrated in the 
catalog, which also covers specifications 
and technical information. 

Lunkenheimer will also exhibit a demon- 
stration of its newest development, the 
“Non-Slip” handwheel, together with sec- 
tioned. models of Lunkenheimer steel, iron 
and “Causul” metal valves used extensively 
throughout the petroleum industry. 


BROWN OIL TOOLS, INC., Booths 
22.23, Silver Lane, will show a complete 
line of equipment featuring the recently de- 
veloped line of packers. The Duo-Pak, new 
all-purpose packer developed by Brown, has 
self-actuating cup type seals above and be- 
low the setting, gripping, and sealing mech- 
anism, which prevent them from becoming 
fouled by foreign matter always present in 
drilling mud. In addition, these cup seals 
provide auxiliary setting force from above 
or below the packer. 

Principal sealing element of the Duo-Pak 
is radially expansible packing not depend- 
ent entirely upon tubing weight for com- 
pression to effect a reliable seal. Flow of 
rubber away from sealing engagement is 
entirely prohibited by metallic retainers 
at each end of the seal which move into en- 
gagement with casing as seal expands. 


THE AUTOCAR COMPANY will ex- 
hibit several big trucks, designed for oil 


field operations. Rigs and tractors will com- . 


prise diesels and gasoline-powered units 
and will be on exhibit in an area near the 
entrance of the 26-acre exhibition grounds. 
One of the diesel units will be a large six- 
wheeled tandem completely equipped oil 
field rig. It will carry on the platform-oil- 
field-body, two winches, roller tail pipe, gin 
poles, headache rack, boomers, and chains. 


MISSION MANUFACTURING COM- 
PANY, Booths 91-93, 118-120, Texas Build- 
ing, will exhibit a number of products that 
lave been developed since the last exposi- 
tion and have not been on general exhibit 
for the oil industry before. These new prod- 
ucts include the E-Z swab, satin finish 
liners, split type self-sealing gland pack- 
ings, and slush pump upper valve springs. 
The Mission E-Z Swab provides great safety 
Y practically eliminating line breakage be- 
cause it automatically by-passes fluid over- 
loads and goes smoothly through tight spots 
and paraffin bridges to reduce the danger 
of Sticking. Super-service liners with satin 
finish are made from forgings of special 
alloy steel developed through laboratory re- 
search and proved by oil field tests. 

Both the packing and ring of Mission 
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self-sealing gland packing are split to allow 
installation or removal from the pump stuff- 
ing box without unscrewing rod from cross 
head or removing rod from pump. 

Mission balanced load slush pump upper 
valve springs assure smooth pump opera- 
tion. Properly designed valve springs re- 
duce pump knocking, excessive surges, and 
rough pump operation. 


HYDRIL COMPANY, Block F, will ex- 
hibit the Hydril K-20 pulsation dampener. 
Basically a large-capacity, precharged surge 
chamber, it is easily mounted on any slush 
pump in place of the standard air chamber. 
Pumps so equipped operate with minimum 
shock and vibration. 

Hydril wiil also show the “GK” blowout 
preventer, with working models demon- 
strating its operations, and others. 








EASTMAN OIL WELL SURVEY 
COMPANY, Booths 44-59, Scientific and 
Technical Building, will have on display its 
lateral drilling equipment specially de- 
signed to attach to any rotary drill stem. 
This equipment is used to drill lateral holes 
into the producing formation to increase 
the drainage area. 

Also shown will be the universal assem- 
bly whipstock, featuring a split lift ring 
and its versatility in that :. can accommo- 
date all present drilling assemblies plus a 
universal drilling assembly made up of a 
universay joint, a reamer, and any type 
drilling bit. 


PHILADELPHIA GEAR WORKS, 
INC., Booth in Riddle and Hubbel! Build 
ing, will exhibit a type SMA-1 LimiTorque 
automatic valve operator. 








FLEXIBLe 


pipe cleaning company 


YOUR PROBLEM: 
You have a clogged 
pipe which is delivering 
low volume at high cost. 


YOUR SOLUTION: 
You can do one of three things: 


1. You can buy a bigger, more expensive 
pump. However, pipewall deposit continues to 
build —volume again drops. Now, your pump- 
ing costs are really high! 


2. You can replace the clogged pipe. This 
again is expensive. For example, 10’ steel 
line, 30’’ underground, costs at least $6.00 per 
foot wrapped and laid, plus the cost of tees 
and crosses! 





\ 
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cleans clogged 
pipe for about 


'/30 the cost 


of replacement! 


Guarantees 95% new 
pipe efficiency! 


3. Now, here’s the best solution. Get Flexe 
ible Pipe Cleaning Company to clean that 
clogged pipe! We'll restore it to 95% new 
efficiency! It costs you only about 18c per 
foot—or 1/30th of the cost of pipe re- 
placement! After cleaning, your present 
pump can do a good job. 


Many of the biggest American oi! companies 
regularly save money, keep capacity up by 
using Flexible crews to do a swift, sure pipe 
cleaning job. 

How much to clean your clogged lines? Send 
for our Preliminary Job Cost Estimate form 
Take five minutes to complete this form and 
return it to us. We'll give you a free estimate 
on the cost of cleaning your pipe—stacked 
stored or underground. Our crews are near 
you, if you're in the United States. 


f-j.e-x-j-b-].e 
pipe cleaning company 


9324 So. Norwalk Blvd., Los Nietos, California, P.O. Box 167, OXford 5-5713 
351 W. Jefferson Blvd., Dallas, Texas, Woodlawn 9241 
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DETROIT DIESEL ENGINE Division 
of General Motors, Block 10, will exhibit 
seven different models of the GM two-cycle 
diesel engine. Four of these engines will be 
new products announced for the first time 
in 1953. 

Feature attraction of the division’s ex- 
hibit will be the first public showing of the 
new Twin 6-110 diesel engine which pro- 
duces 392 continuous horsepower at 1600 
rpm and has a maximum intermittent rat- 
ing of 500 bhp at 1800 rpm. Other diesel 
engines to be shown include the Quad 6-71, 
a Twin 6-71 with General Motors torque 
converter, a 6-110 single engine with torque 
converter, two new 4-71 “inclined” marine 
engines installed in a hull section, a new 
“valveless” marine propulsion unit for 
small craft and a new 12% kw permanent 
magnet generator set of extreme simplicity. 


Three motorized cutaway models showing 
the two-cycle operation of Detroit Diesel en- 
gines will supplement the display. 


MINNEAPOLIS-MOLINE COM- 
PANY, Block E, Scientific and Technical 
Building, will feature its new 800-6A oil- 
field power unit. This marks the first show- 
ing of this 800 cu in. size. The MM-Shrimp- 
ton exhibit includes the complete range of 
oilfield engine sizes featuring MM exclu- 
sive water jacketed base pans and many 
other continuous duty features. Exhibit is 
being handled by the Shrimpton Manufac- 
turing and Supply, Minneapolis-Moline oil- 
field distributor. 

Other display features are cut-a-way en- 
gine showing MM oilfield model construc- 
tion, a presentation of MM standardized 
parts design, and all models set up to run. 

















H. B. ZACHRY CO. 


GENERAL CONTRACTORS 


Skill 
Integrity 
Responsibility 
SAN ANTONIO, TEXAS 


Constructors of 


PIPE LINES 


Oil Field Stations ° 


Electrical Installation 
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SCHLUMBERGER WELL SURVpy, 
ING CORPORATION, Block 105, yj 
exhibit the MicroLog continuous dipmete 
a new improved instrument with which th 
information used for the determination gf 
the dip is obtained by three MicroL og 
curves. 

These three curves, as well as the orients, 
tion of the instrument and the inclinatig, 
of the bore hole, are simultaneously anj 
continuously recorded over the entire bor 
hole. This continuous recording has the 
advantage of giving a great number of jp. 
tervals where the dip can be determined, 
appreciably increasing the amount and a. 
curacy of the information to be obtained 
from the survey. Recorded simultaneously 
with the dipmeter is a continuous recor 
of the angle and azimuth of the drift of the 
bore hole. 


CARBOLOY DEPARTMENT, Ge. 
eral Electric Company, North Area, wil 
show how created metals are used in th 
oil industry, emphasizing tungsten carbide, 
hardest metal made by man, chrome car. 
bide, Heviment, and Carboloy permanen 
magnets, applicable for retrieving broken 
bits and other metals from shafts, as well 
as numerous other applications. All theg 
products are manufactured from meta 
powders, a process that allows considerable 
variation of the end product for use in 
specialized circumstances. 


FEDERAL FAWICK CORPORA. 
TION, Fawick Airflex, and Fawick Brake 
Division, Booths 53-54, Texas Building, will 
show for the first time publically the new 
Fawick Type VC air-ring clutch. This com. 
pletely ventilated clutch of the rigid-type 
provides for transmission of power from 
the friction shoes through the torque bars 
to the metal side plates of the assembly. 

Unique design features found in this air- 
operated clutch include: Cooler operation 
inherent in drum clutch design plus isola- 
tion of the operating tube from the heat- 
generating friction surface; riveted, replace- 
able friction lining; and loose, expanding 
operating tube which can be replaced with. 
out removing clutch from shaft. 

Fawick Brake Division will show the 
new Fawick Hydro-air dual system vehicle 
brake. This brake for air equipped vehicles 
features air operation for service applica- 
tions with an auxiliary or emergency hy- 
draulic system for use in case of failure of 
the air system. 


LARKIN PACKER COMPANY, INC., 
Booths 51-52, Oklahoma Building, will ex. 
hibit its full line of products. The list will 
include cementing equipment, casing cen- 
tralizers, and well heads. All equipment 
will be shown in cut-away. 

Especially featured will be the Lok-On 
casing centralizers. Centralizers are new 
and have just been introduced. Their spring 
design, both in the double bow and single 
bow types, provides extra high centering 
force at low deflections with a minimized 
loss of bowed-height after repeated de 
flections. 


WORTHINGTON CORPORATION, 
Block L, will exhibit for the first time 4 
7-plunger power pump that is part of the 
expansion of its line of vertical, heavy duty, 
multi-plunger power pumps. 

The power pump line, mainly used in 
water flooding and pipe line work in the 
petroleum industry, was heretofore avail- 
able with three plungers and has expanded 
to 3, 5, and 7 plungers. In addition to the 
new 7-plunger power pump, Worthington 
will also exhibit centrifugal pumps, rotary 
pumps, vertical turbine pumps, refrigeration 
compressors; flare gas compressors; an 
construction equipment. 
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AETNA BALL AND ROLLER BEAR- 
ING COMPANY is showing bearings 
specifically engineered for heavy duty ap- 
jications in oil country equipment. Of 
most general interest will be the patented 
crown and traveling block bearing. This is 
a combination ball thrust and radial roller 
pearing, which is claimed to overcome the 
Jong recognized deficiency in bearings of 
the conventional type normally used in 
block applications. The combination Aetna 
bearing utilizes a design principal whereby 
imposed loads are divorced from eachother 
into pure thrust and pure radial. This is 
accomplished by the incorporation of a ball 
thrust bearing between each pair of radial 
roller bearings, the outer rings of which 
are made to act as dual-purpose races, serv- 
ing as paths for both balls and rollers. 


REYNOLDS METALS COMPANY, 
Booths 95-98, Oklahoma Building, will in- 
troduce products designed to bring extra 
profits to every phase of the industry at the 
Exposition, which is expected to be at- 
tended by more than 400,000 persons from 
50 nations. 

The exhibits will feature aluminum pipe 
and welded parts, insulation jacketing, heat 
exchanger tubing, instrument air tubing, 
pastes and pigments for paints and roof 
coatings, basic chemicals, drums, and elec- 
trical conductor. 

A colorful flow chart will follow the oil 
route from ground to consumer, and will 
show by translites where aluminum fits into 
this extensive pattern. 


SECURITY ENGINEERING DIVI- 
SION, DRESSER OPERATIONS, INC., 
will exhibit a new rubber stabilizer that op- 
erates in the open hole, and provides the 
driller with a safety margin heretofore un- 
obtainable in steel stabilizers. It keeps drill 
pipe in better alignment with drill bit, re- 
duces drill collar buckling, and increases 
rock bit efficiency. 

A distinctive feature of the new stabilizer 
is the deep fluted channels both inside and 
out on the rubber sleeve, which permit full 
circulation of cuttings and mud. Stabilizer 
floats on the mandrel and contacts the wall 
of the hole but cannot cut into the wall of 
the hole. 


LE ROI COMPANY, Block 203, will 
exhibit a number of newly developed prod- 
ucts in addition to its better known stand- 
ard products, 

Included in the display will be a pipe 
line drill rig with adjustable boom arms. 
A new 114 cu in. single cylinder pumping 
engine, a powerful 844 cu in. V-8 engine 
and a giant 4000 cu in. 12 cylinder internal 
combustion engine will be displayed. 

Other products to be featured will in- 
clude the Le Roi Tractair, a self-propelled 
air compressor, a standard pipe line drill 
rig, pumping engines for artificial lift and 
gathering, and Le Roi’s giant 600 cfm port- 
able air compressor. 


EMSCO MANUFACTURING COM- 
PANY is introducing its new 4legged 
portable mast that can be assembled at 
ground level and raised from the ground in 
a smooth uninterrupted operation using only 
the power of the drawworks. Other features 
of the masts include larger floor area, speed 
pin connections, positive line control dur- 
ing raising and lowering operations, and 
seamless forged steel rims in the crown 
locks. 

Mast and substructure of the A-Series 
masts are designed as a unit. Rear legs of 
the mast pin into their pedestals on top of 
the substructure and the front legs cradle 
within the substructure. This removes the 
Imitation on substructure heights, as it 
makes possible low level assembly. 
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THE FOXBORO COMPANY, North 
Area, will feature a conventional and a 
graphic type control panel—each operating 
a simulated process. The panels, incorpo- 
rating the most modern instrumentation for 
remote measurement and control will 
demonstrate new applications, new control 
systems, and new instruments designed for 
centralized control. 

In full automatic operation will be co- 
ordinated system for the control of unat- 
tended pipe line stations. This panel- 
mounted system will be operating a minia- 
ture pipe line network, so that the func- 
tions of all instruments and components 
can be easily observed. A working model 
of the Foxboro capacity Dynalog instrument 
will also be featured, demonstrating a new 
method of measuring interface level be- 
tween two liquids. 


AXELSON MANUFACTURING COM- 
PANY, Block 14, is featuring the Axelson 
hydraulic long stroke unit, which is self 
contained, mounted on a sturdy base, with 
no external piping. All components for con- 
structing of foundation are provided. Other 
features include well head aligning flange 
self-aligning and_ self-lubricating spring 
loaded unit stuffing box, extra wide mai 
base, ample headroom under cylinder, 
streamlined fluid flow channels, scavenger 
tank integral with base for added rigidity 
welded piping wherever possible. 

Also on display will be the recently d 
veloped Kennametal flanged seat and bal! 
with Monel ring flange. The Monel flang 
is brazed to the seat. As it is pliable and 
flexible, the pump can be made up tightly 
without danger of breaking or chipping as 
sometimes happens with more brittle metals 














CAST STEEL SHEAVES 
as made by “LA” are SUPERIOR 


BECAUSE: 


1. You can design them to put strength where you need it. 
2. You can cast them of an alloy for strength and suitable for Flame hard- 


ening. 


3. Rims are cast solid like gear blanks are cast. Grooves are machined. 


4. Solid rim sheaves assure sound spoke junctions for strength, and mini- 
mum cable wear because of smooth superior rope grooves. 


5. Our sheaves have served the Oil industry for 25 years. We have no 


record of failure in service. 


6. Specify “LA” quality sheaves for economy and dependable service. 


LOS ANGELES 


STEEL 


CASTING CO. 


6100 So. Boyle Avenue, Los Angeles 58, California 
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"BLUE CHIP” Yuveocmence 


S&J Pilot Operated Safety Relj : 
Relief Valve, Fig. $T-5000, ef Valves and ©quipment for petroleum 


Provides positive protection tan 
ks truly provide extra “dividends” 


to tanks from overpressure 


within range from 1 to 10 the air Th 
* *Nese conservati ; 
on fittings de 


pounds. 


from 


liver 
: : : 
ubstantial Savings by reducing e€vapora- 


‘ 
a losses, consequent reduction in volume 
OF liquid as well as loss of gravity. There is 
a 
n S&J Breather Valve or Vent available 


for almost every tank requirement 





$&Jj Combination Breather 
Valve and Gage Hatch, 
Fig. ST-1615. Economical 
venting for small market- 

S&J Emergency ent ing and bulk plant tanks. 

Figs. ST-5455 and ST- 

5455A, provide emer- 

gency venting for surges, 

unusual thermal condi- 

tions or over-filling. Fits 

Standard 20” A.P.1. man- 

holes. 


i 
ei 


Fe 
* =— DP», 


$&J Breather Valve, Fig. ST-3695R features a one 
piece vacuum-pressure valve cover for quick ac- 
cessibility. Available in 2, 3 and 4 inch sizes. 


S&J TITE-SEAL Vapor Saving Breather Valve, 


Fig. ST-7575, designed for vapor conservation 
systems provides tightest seal against pressures 
and vacuums below valve settings 


; / / “A REPRESENTATIVES: 
oO. SEATTLE: Nebar Supply Company, 3000 Western Avenue 
. MONTREAL: Lytle Engineering Specialists, 360 Notre Dame St. W 








Se ee ALIFORNIA 
TORONTO: Lytle Engineering Specialists, 85 Richmond -., W 
oiler Vere) VANCOUVER: P. D. Mclaren & Son Ltd., 3277 Main Street 


NEW YORK 
342 Madison Ave 10409 S. Western Ave CARACAS: Sinclair Spence, C.A., Edificio Galipan 
LOS ANGELES ENGLAND: Whéssoe, Ltd., Sales: 25 Victoria St., London, S.\W. 1 


HOUSTON TULSA 
M & M Bidg Thompson Bldg 714 W. Olympic Blvd Whessoe, Ltd, Mfrs: Darlington, Durham County 
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HARLEY SALES COMPANY, Block 
4, Harley Sales Building, is exhibiting Wis- 
consin air-cooled heavy duty engines. Differ- 
ent kinds of units are made and carried in 
stock to handle oil field problems. Pumping 
oil can have many variations such as sweet 
or sour, low or high pressure, low viscosity 
or high viscosity, wide temperature range, 
and clean or contaminateu. 

Ail units are powered by most suitable 
Wisconsin engine. Some of units on display 
are Roper, Goulds, Blackmer, Worthington, 
Gardner-Denver, Peerless, Ampco, and 
Deming pumps, together with eiectric light- 
ing plants and compressor installations. 


DOWELL INCORPORATED, Block 
Y, will exhibit a large number of animated 
displays to demonstrate Dowell equipment 
and services. Displays in addition to its 
latest aiesel truck-mounted pumping unit, 
will be: Fracturing, aciaizing, channeling 
acid, perforating, electric pilot, chemical 
cleaning of tanks, chemical cleaning of re- 


finery equipment, plastic service, and 
products. 
AMERICAN CAR AND FOUNDRY 


COMPANY, Booth 54-N, North Area, will 
exhibit a complete line of their full pipe 
area lubricated plug valves in two loca- 
tions. One of these will be at the ACF booth 
and the other at booth of the Mid-Contin- 
ent Supply Company. Among the many 
types of ACF va‘ves to be featured will be 
ACF lubricated plug valves with Limitorque 
operators, lubricated plug valves with cyl- 
inder operators for use of air or hydraulic; 
diamond port valves, cutaway models of 
steel and aluminum, multiport and gear op- 
erated valves. 


AEROQUIP CORPORATION, Booth 
138, Oklahoma Building, will display its 
full range of flexible hose lines; detachable 
fittings, and self-sealing couplings. 

Because they simplify inventory prob- 
lems, Aeroquip Hose Lines are of particu- 
lar interest to operators of dri'ling rigs and 
other oil and gas field equipment. With 
Aeroyuip, hose lines can be quickly as- 
sembled on location by cutting bulk hose to 
required leneth and attaching the particu- 
lar fittings needed. 


FRANK W. MURPHY, MANUFAC- 
TURER, Booth 26, California Building, 
wil display a complete line of engine satety 
switches designed to automaticaliy stop 
oil field engines whenever danger threatens 
due to loss of lubricating oil pressure or a 
rise in coolant temperature. Switches fea- 
ture patented visible and adjustable con- 
tacts combined with rugged and depend- 
able pressure and temperature gages. Revo- 
lutionary new fully automatic oil pressure 
safety switches will be demonstrated. Com- 
bination sight-level gages and low oil level 
safety switches for crankcase or lubricator 
level will be on exhibit. 

Also shown will be complete line of pipe 
line pump pressure and vacuum controls in- 
cluding models for pumps and compressors 
powered by gas engines or electric motors. 


MARTIN-DECKER CORPORATION, 
Reed Building, will exhibit for the first 
time a speed selector, for selection of most 
efficient drawworks hoisting speed. Other 
products include: Type “D” weight indi- 
cator and Type “D” wire line combination. 
This combination shows accurately weight 
of driil string directly in thousands of 
pounds—the pull on stuck pipe—shows 
tight hole when making trips, and _ total 
load on the derrick. The Hydro-Mech tor- 
que gage gives savings in time and equip- 
ment when milling, washing over, running 
diamond core heads, and directional deep 
hole friction, because the gage differentiates 
between the work required to overcome hole 
friction and that being done by the cutting 
tool so the driller knows what his cutting 
tool is doing regardless of hole friction, 
rotational speed, etc. 


DRESSER EQUIPMENT COMPANY, 
B'ock 11, will introduce eight new products. 
These are: IDECO-Waukesha twin com- 
pound, a torque converter equipped gas- 
butane engine in the 300 hp class. (2) H-35 
Hydrair hoist, a 1 or 2-engine 350-hp rig. 
(3) H-750 Hydrair hoist, rig for drilling to 
800 ft with 4%4-in. drill pipe when powered 
by two or three engines developing 750 hp. 
(4) IDECO 1350-S, reported by the com- 
pany to be world’s largest torque converter 
equipped drilling rig. (5) IDECO full view 
mast, an A-frame structure held in upright 





position by a pair of auxiliary legs, serving 


as a part of the raising mechanism. (6) 
Kwick-Lift mast, Type C. 


LINK-BELT COMPANY, Booths 61, 
62, and 63, Texas Building, will divide its 
display into three sections featuring vibra 
ting screens, chains, and bearings. 

Highlighting the show will be an ope 
ating Link-Belt NRM 124, 2-ft by 4-ft shale 
shaker equipped with a new, streamlined 
mud box, for shallow, medium, or deep oil 
well drilling. 

Avai.abitity of Link-Belt precision 
roller and API roller drive chains from 
supply stores everywhere will be the them: 
of the chain section. Lengths of the popular 
sizes of these chains will be on disp ay 

In the bearing section will be shown | 
the unmounted radial-thrust bearings 
the self-aligning roller bearing pillow 
blocks in cutaway. 
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B. F. ORR, Management 






One thousand air-conditioned rooms... four fine restau- 
rants...excellent cuisine... famous Empire Room... 
million-dollar garage ... convenient location in downtown 
Houston... Rates from $4.50 single, $6.50 double. 
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NOW on the 
entire top floor 
—the fabulous 


PETROLEUM 
CLUB 


HOUSTON, 


TEXAS 
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GREAT BEND 
FISHING TOOL 0. 


GREAT BEND, KANSAS 


affiliated 





with 


ACME 


OIL TOOL COMPANY 


COMPETENT GPERATORS 

® ROTARY FISHING TOOL SERVICE 

@ SPANG CABLE TOOLS © DRILL PIPE 
W OUT PREVENTERS @ RENTALS 


® ~~ LETE OIL FIELD MACHINE SHOP 


@® BLO 


Call Acme for... 


SHAFFER 
HYDRAULIC AND 
MECHANICAL BLOW-OUT 
PREVENTERS 


CALL: 


n OKLAHOMA CITY 
Z MElrose 8-1556 
Oo 


- 
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GREAT BEND 


4 
“Paik 7810-7819 























a UNION CONNECTION 























for Catalog 35. 








SEE OUR EXHIBIT AT THE OIL SHOW, BOOTH 13N, NORTH EXTENSION 


PENBERTHY TRANSPARENT GAGE 


Used to observe color and density of liquids under high pres- 
sures and/or temperatures. Exceptionally sturdy construction 
—liquid chamber machined from solid block of metal. Ask 


PENBERTHY 
CYCLING JET 


PUMPS 


Automatically operated by 
air, gas or steam pressure 

. Will pump without 
clogging any liquid that will 
flow through pipes. Ask for 
Bulletin 5030, 


-PENBERTHY INJECTOR COMPANY 


DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 
DETROIT 2, MICHIGAN 














Union connections between the gage and the valves A ' 
"permit removal of gage for repairs without shutting down 6 | ” 
the equipment. Just close the valves, uncouple the unions you 
and remove the gage. The convenience of this is obvious. é 
‘When glasses have to be replaced or repairs made, itis ~ ‘. , 

~ mot necessary to work in an awkward position or to © Be ma! 
shut down. Another advantage: a gage needing repairs : ; wol 
can be replaced immediately by a spare and the repairs For 
made at leisure. There are many other reasons for the . 2 nes 
‘superiority of Penberthy Liquid Level Gages; ask for i 
Catalog 35. 2 tor 
if 

- TI 

OTHER PENBERTHY PRODUCTS = 








PENBERTHY EJECTORS 


A simple jet pump operated by air, water or steam. 
Needs no lubrication . . . will not get out of order, 
Made in wide variety of materials and special units 
developed to meet unusual conditions. Ask for 
Bulletin 512. 





PENBERTHY 
EXPLOSION-PROOF SUMP PUMPS 


Motor and switch totally enclosed. Underwriter ap- 
proved for Class 1, Group D, and Class 2, Groups E, 
F and G hazardous location. Made of copper and 
bronze throughout. Ask for Bulletin 4929. 











Canadian Plant, Windsor, Onfario 
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LAUGH with BARNEY 


ee <~—D-—e- «££  » 


“J found a bottle of rye and a bottle 
of ginger ale in your desk... what do 
ou make of it?” 

“Highballs.” 

Y > A v 

A Mobile, Alabama, woman, after 
winning a divorce, was startled to learn 
from the way the court decree was 
drawn up that instead of her child she 
had been awarded the custody of her 
ex-husband. 

ae ee 


“Have you been to any doctor before 
you came to see me?” asked the grouchy 
doctor. 

“No, Sir,” replied the meek patient. 
“I went to a druggist.” 

“That shows how much sense some 
people have!” growled the doctor. “And 
what sort of idiotic advise did he give 
you?” 

“He told me to come and see you.” 

47 

For 10 years Moe had the only meat 
market in the neighborhood. It was no 
wonder he blew his top when another 
meat market opened a few doors away. 
For days he figured on how to take busi- 
ness away from his rival who had built 
a very good trade within a few weeks. 

He waited until there were 10 cus- 
tomers in the store. Walking in he tossed 
a dead dog down on the counter and 
said in a loud voice, “Here you are, Pete. 
That makes an even dozen.” 


“Why did you tear out the back part 
of that new book?” asked the long suf- 
fering wife of the absent-minded doctor. 

“Excuse me, dear,” said the famous 
surgeon, “the part you speak of was 
labeled ‘Appendix,’ and I took it out 
without thinking.” 

2 # 

“That chair,” a businessman told a 
visitor, “cost $5,000.” 

“Say you!” replied the visitor. “How 
could a chair like that be worth $5,000?” 

“That’s what it cost me last year,” the 
businessman explained. “Sitting in it 
and thinking, instead of going out after 
business.” 


4,77 

“Dad,” asked the small boy, “Why is 
a man not allowed to have more than 
one wife?” 

“My son,” replied the father, “when 
you are older you will realize that the 
law protects those who are incapable of 
protecting themselves.” 


yng 
An executive in New York had occa- 
sion to write to a Chinese friend in San 
Francisco. Mindful of the Oriental’s ap- 
preciation of flowery language, and of 
his own duty to the cause of good pub- 
lic relations, he ended his letter with 
the wish: “May Heaven preserve you 
always.” 
To the delight of the executive’s office 
staff, the Chinese responded with “May 
Heaven pickle, you too.” 








“It's oil, sir--LANE-WELLS on the job” 
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Sue was sitting at home peacefully, 
when there was a knock on the door. Her 
mother answered, and there stood a 
soldier with a big bouquet. He said, 
“Just tell her that the Army censor who’s 
been reading her letters is here in 
person.” 

yr? 

She: “I wish you had telephoned be- 
fore you came. I’m sorry for my ap- 
pearance.” 

Bore: “Your appearance?” 

She: “Yes, if I had known you were 
coming, I wouldn’t have made one.” 

oe ¥ 

Stranger: I came in because I read 
your ad for a man to retail canaries. 

Proprietor: Oh, do you want the job? 

Stranger: Well, no. But I’m sure cu- 
rious — how did the canaries lose their 
tails? 

eS & -< 

For many years a drilling company 
in the West employed a Chinese cook, 
and one evening after an unusually good 
dinner the superintendent decided to 
raise his wages. The next pay day the 
Chinaman noted the extra money in his 
envelope. 

“Why you pay me more?” he asked 
the superintendent. 

“Because you have been such a good 
cook all these years,” replied his boss. 

The Chinaman thought it over, then 
said, “You been cheating me long time, 
eh?” 

yr? 

Young Man: I want to buy a diamond 
ring. 

Salseman: Yes sir, how about one of 
our combination sets? Three pieces 
engagement, wedding and teething. 

47 

“A’m named after my parents. Pa’s 
first name was Ferdinand and Ma’s 
name was Liza.” 

“And what’s your name?” 

“Ferdiliza.” 

a 

A street cleaner was fired for day- 
dreaming — couldn’t keep his mind in 
the gutter. 

gry 

The full meaning of Sunday Schoo! 
teaching apparently doesn’t sink in all 
at once. One youngster was overheard 
saying to a playmate: “Share — share 
like the Bible says or I'll hit you on 
the head.” 

| a A A 
BARRELS vs. BUBBLES 


An elderly lady, nearly ninety, living 
with her daughter, usually opens and 
reads all mail that arrives when she is 
left alone. She often misunderstands the 
contents and gives her daughter the 
wrong slant before her daughter reads 
the letter. 

The daughter had speculated in an 
oil well and was hoping for good news. 
Finally a letter arrived saying that the 
well was producing 100 bb! of oil per 
day. 

The mother reported to her daughter, 
“They are just getting bubbles from the 
oil well. One hundred bubbles a day.’ 

—W.FS. 
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Fluid Mi 








TOP 
ENTERING MIXER SIDE 











The complete line of Eastern Mixers 
offers a selection to fit your needs for 
mixing all types of fluids under a wide 
variety of operating conditions. Eastern 
engineers are always available to 
work out your mixing problems with 
you. 


Regent Street 
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ENTERING MIXER 





xing 


SEND FOR SERIES 


write for “Eastern 
Fluid Mixing Cat- 


alogs, Series 6”. 


EASTECH- wousrens, pie ging iag 


East Norwalk, Conn. 
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Georgia Office Established 


Rockwell Manufacturing Company 
recently opened a new office, warehouse, 
and service building at 1495 Northside 
Drive, N. W., Atlanta, Georgia. With 
the new facilities, Rockwell will be able 
to provide faster and more convenient 
service to all users of Rockwell products 
in the South. J. W. Northcutt, southern 
regional sales manager and R., A. John- 
son, newly appointed district sales 
manager, will have headquarters at this 
new location from where they will 
direct the sales activities for the entire 
southeastern district. 


Ruberoid to Be Agent 


The Ruberoid Company, manufac- 
turer of a wide variety of building mate- 
rials, has been named a national dis- 
tributor of Fiberglas residential build- 


| 


( 


ENGINEERING LINE SCHOOL, sponsored by Goulds Pumps, 
Inc., was held in Tulsa, Oklahoma, recently. Attending were: Seated, 
J. P. Lonberger, Goulds; E. Genereux, Joplin Supply; P. J. Olm- 
stead, C. L. Forshee, Goulds; O. L. Forslund, R. S. Beeson, Forslund 
Pump and Machinery: H. J. McDonald and W. H. Plowman, Goulds. 
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ROCKWELL MANUFACTURING COMPANY’S NEW GEORGIA PLANT. 


ing insulations, it was announced by 
Owens-Corning Fiberglas Corporation. 
Ruberoid joins five other firms in the 
distribution of Fiberglas residential 
building insulations. The Ruberoid 
Company, founded in 1886, has district 
sales offices in major cities in the United 
States and operates 15 plants. 


Tulsa Office Underway 


The first lease in a 100-acre Tulsa 
industrial development was signed re- 
cently for a new building now under 
construction for the Tulsa branch office 
of Gardner-Denver Company. C. M. Mc- 
Key, Gardner-Denver district manager 
in Tulsa, added that the new building, 
which is scheduled to be completed 
soon includes an attractive display room 
as well as the district office and ware- 
house space. 


ed 


J. W. NORTHCUTT 


Mission Plant Enlarged 


Another addition is being mad: 
the manufacturing facilities of the M 
sion Manufacturing Company plant 
Houston, Texas. A new building « 


taining more than 20,000 sq ft of spa 
and costing more than $100,000 is now 


under construction. The building 


be used as a tool room and shop, and 


OIL and GAS TRADE NEWS 


will contain special testing equipment 


Bethlehem Opens Office 
Bethlehem Supply Company 


nounces the opening of a new sales of 


fice in Denver, Colorado, Suite 203 
the Patterson Building. R. R. Est 


formerly at Casper, Wyoming, will b: 
special representative in charge of th 


new sales office, which will be under t 
direct supervision of E. S. Lewis, Ro 
Mountain district manager. 


Standing, Roy Bratcher, Forslund; Louis Loefiler, Jr., Federal Suy 
ply; J. G. Johns, J. G. Johns; E. Gulick, Joplin; Louis Laurel, Mi 
and Smelter Supply; G. B. Griffin, Goulds; C. W. Fightmaster, ! 
eral Supply; Bill Fox, J. G. Johns; R. L. Triplett, Forslund 

Baird Whetstone, Federal Supply. 
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WATER-SIDE 


CORROSION, 
PITTING and 
TUBERCULATION 


Corrosion, pitting and tuberculation are prob- 
lems which all too often plague engineers. In 
addition to running up replacement costs, these 
conditions can cause lengthy and unscheduled 
down-time of important plant equipment. But 
something can be done about these problems 
now, thanks to the Dianodic* Method devel- 
oped by Betz Engineers. 


For instance, a Southwestern natural gasoline 
plant employed as make-up for its circulating 
cooling water system a well water of high 
alkalinity. Not only was chemical attack of 
the tower severe, but in addition, aggravated 
corrosion was encountered on the heads, sheets 
and baffle plates of the shell and tube exchangers. 
Heavy tuberculation and pitting was evident. 


Betz Engineers recommended the new Dianodic 
Method of corrosion inhibition. Upon the appli- 
cation of this control method, chemical attack 
of the cooling tower wood was stopped, and the 
system gradually cleaned itself of the accumu- 
lated corrosion products. Plugging troubles 
were eliminated. A “before and after” corrosion 
study with test specimens showed reduction of 
average penetration from 0.03 inches per year 
to 0.002 inches per year. Maximum pit depths 
were reduced to less than 1/25 the previous rate. 


*Betz Service Mark 





CONSUL 
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The Dianodic Method is a system of combin- 
ing two anodic inhibitors in such a way as to 
effectively eliminate pitting and tuberculation, 
and at the same time provide protection against 
general corrosion and scale. It is just one part 
of the Betz Specialized Water Conditioning 
Service for all types of water problems. Why 
not call in a Betz Engineer and have him tell 
you how Betz can help you? You'll save your- 
self time, money, and trouble. 


W. H. & L. D. BETZ, Gillingham and Worth 
Streets, Philadelphia 24, Pa. In Canada: BETZ 
Laboratories Limited, Montreal |. 


For complete informa- 
tion on the Dianodic 
Method write today for 
Betz Technical Paper 


No, 125. 
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NEW AND IMPROVED products were main topics of discussion at Rector Well Equip- 
ment Company’s annual meeting held recently. Attending were, Back row: Wallace R. 
Tipsword, R. B. Yanaway, George H. Stewart, W. M. Counts, Winifred A. Roberts, J. L. 
Pinkard, Dorothy Johnston, Carmen Hudson, Howard M. Johnson, Frank Blanton, George 
Warren, Charles W. Zartman, Jim E. Edwards, Gordon McHan. Center row: Myrl O. 
Andrews, John L. Curry, L. L. Rector, R. V. Evridge, Blake Fisher, W. P. Knight, C. L. 
Cron, and M. C. Davis. Front row: Marshall Kestler, John P. Scott, C. D. McDonald, A. 
J. LaPate, G. M. Robinson, James Garrison, F. L. Rathert, and Gilbert A. Lastrapes, Jr. 








New Distributors Named 

Owens-Illinois Glass Company has 
announced it will sell Kaylo heat in- 
sulating products to Owens-Corning 
Fiberglass Corporation. J. Gordon King, 
vice president of Owens-Illinois and 
general manager of the Kaylo Division, 
announced the company will continue to 
produce Kaylo insulation at Berlin, New 
Jersey, but will sell the material prin- 
cipally through large accounts. 


Harrisburg Buys Heckett 


Stockholders of Harrisburg Steel 
Corporation voted to approve acquisi- 
tion of Heckett Engineering, Inc., and 
its wholly owned subsidiary, Heckett 
International, Inc. To the present list of 
Harrisburg Steel products is now added 





D+ B ANNUAL SALES CONFERENCE was held in Garland, 
Texas, recently. W. C. Kinder, vice president, D+ B Division, 
Emsco Manufacturing Company, presided over the conference as- 
sisted by G. H. Lewis, sales manager, and JoEarl Morris, assistant 
sales manager. W. T. Powell, president of Emsco, was principal 
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Heckett Engineering’s operations in the 
handling and utilization of steel works 
slag, and reclamation of the metal. 

E. H. Heckett, president of Heckett 
Engineering, was named a director and 
chairman of the board of Harrisburg 
Steel. W. K. Jones, vice president of 
Heckett Engineering, and Mark W. 
Koch, treasurer of Leonard J. Buck, 
Inc., were elected directors. 


CF&l Expands Operation 
Almost half of The Colorado Fuel 


and Iron Corporation’s manufacturing 
operations are now carried on east of 
the Mississippi, it was announced by 
A. F. Franz, president. C. F. & I. prod- 
uct diversification in recent years has 
kept up with geographic expansion. 


« 


speaker. Other speakers were F. M. Mayer, president; F. I. Brin 
gar, executive vice president; J. A. Mussler, general sales man 
and C. N. Swanson, director of purchases, all of Continental Sup, 
John S. Page, president, Page Oil Tools, Inc., presided over 

sion of the conference devoted to Page tension tools. 


Trade News 


Miller Manufacturing Buys 
Bonney Forge and Tool 


A major financial transaction in th 
tool industry was completed recently 
when Miller Manufacturing Company 
acquired full ownership of Bonney 
Forge and Tool Works. Purchase wa: 
announced by Joseph W. McDougal 
Miller president. 

Under Miller ownership, Bonney 
management will be directed by Joseph 
W. McDougal, president. Arthur J 
Male, former president, will be chair 
man of the board of directors. Fred § 
Durhan, Jr., a grandson of the founder 
will continue as vice président and 
secretary. 






























































Hancock to Head New 
Casper, Wyoming, Plant 
Announcement has been made by O: 
bit Valve Company of the opening of its 
warehouse at 1740 East Yellowstone 
Street, Casper, Wyoming. Jack H. Han 
cock, Rocky Mountain field representa 
tive for Orbit Valve Company, will be in 
charge. The new warehouse will serve 
the entire Rocky Mountain Region a 
well as the Western Canadian oil fields 


S & S Named Climax Agent 


Stewart and Stevenson Services has 
been named distributor for Climax Blus 
Streak engines in Texas. The line of! 
Climax engines will make available to 
the natural gas or butane user a com 
plete range of fine engines up to 600 
hp, the company reported. Addition o 
this line of engines does not confli 
with General Motors, Chrysler Indus 
trial, or any other engines now sold and 
serviced by Stewart and Stevenson, Jo 
Manning, vice president and genera! 
manager of S & S added. 
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4 A ? D Typical rock and timber swamp 


through which our crews 

laid 200 miles of 16”, 12”, 10” and 6” gas line 
@e8ee for Algonquin Gas Transmission Company 

in Massachusetts, Connecticut 

and Rhode Island. 





It pays to associate with .. . 


ASSOCIATED 
PIPE LINE CONTRACTORS, INC. 


Earl Allen, President - ° J. W. Sharman, Vice President 
P. O. Box 2163 LI-7561 


HOUSTON, TEXAS 
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J. A. Gray M. G. McCool 


Chairman of the President 
Board 


American Iron and Machine Works 
Company is celebrating its thirtieth an- 
niversary this year. Organized March 
23, 1923, by John F. Cailloux, the com- 
pany has grown from a small firm 
specializing almost entirely in oil field 
repair work in the Three Sands oil field 
near Tonkawa, Oklahoma, to a com- 
pany whose products are distributed on 
a world wide basis. 

The company has 425 personnel, with 
an annual payroll of more than $1,500.- 
000. In conjunction with its 30th anni- 
versary pins for five years or more con- 
tinuous service recently were presented 
to 128 employees, representing more 
than 1200 years of combined service. 

Oklahoma City, where American Iron 
and Machine is situated, is one of the 
most favorable points in the Southwest 
for railroad fabrication-in-transit rates. 
This permits shipment of drill pipe from 
steel mills in the East to the plant in 
Oklahoma City for installation of tool 
joints and then reshipped to final desti- 
nation with only a slight charge for the 
stopover in Oklahoma City. This has 
been especially significant since the 
company began manufacturing a com- 
plete line of rotary tool joints. 

Only two items were manufactured 
when the company was first begun—an 
overshot and a sucker rod socket. At 
this time sales were handled by an 
organization of which E. W. Miller was 
sales manager, and in 1925 he joined 
American Iron as sales manager, be- 
coming vice president in 1926. 

American Iron moved from Three 
Sands to its present location at 518 
North Indiana in Oklahoma City late 
in 1926, and although the plant was 
small and offices smaller, the list of 


k. E. Rubac 
Executive Vice 
President 
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V. L. Thomas 
Secretary and 
Treasurer 


American Iron Makes Rapid Strides in 30 Years 


products manufactured for the oil fields 
was growing. To the original two items 
were added wall hooks, milling shoes, 
paraffin bits, tapered taps, tool houses, 
steam lubricators, rock bit breakout 
block, and many special tools. 

From 1926 to 1946 American Iron 
set up oil field repair shops in Texas, 
Oklahoma, Kansas, Illinois, and Louisi- 
ana, with manufacturing plants in 
Houston and Oklahoma City. Prior to 
1944 the company owned and operated 
machine shops at Great Bend, Kansas; 
Harvey and New Iberia, Louisiana, and 
Houston and Monahans, Texas. These 
shops were originally established to do 
repair work on oil field equipment, but 
during the war a lot of manufacturing 
was done at these shops. In 1944, how- 
ever, they were sold because manage- 
ment decided to concentrate its efforts 
in manufacture of oil field equipment 
rather than repair, and because it be- 
lieved a centralized location would fa- 
cilitate activities. 

J. A. Gray and associates acquired 
controlling interest in American Iron 
from J. F. Cailloux and Earl W. Miller 
in 1946. Gray served as president with 
M. G. McCool as vice president and 
sales manager. When Gray became 
chairman of the board in 1949, McCool 
was named president and general mana- 
ger; E. E. Rubac, executive vice presi- 
dent; V. L. Thomas, secretary and 
treasurer, and C. L. Griffin, sales 
manager. 

Manufacture of a complete line of 
rotary tool joints was begun in 1947, in 
addition to the standard line of prod- 
ucts, which included slush pump valves 
and seats, drill collars, kellys, cat- 
heads, fishing tools, packers. and other 


C. L. Griffin 
Sales Manager 









V.S. Harlin J. B. Sullivan 
Chief Engineer Plant 
Superintende! 


rotary drilling and production too! 
Complete line included the “Amweld 
(counterbore weld), “Flashwelded 
and the hand applied “straight grip 

An expansion program has just been 
completed that was necessitated by the 
company’s decision to enter the field of 
manufacture of rotary tool joints. Pro 
gram included installation of the second 
continuous type atmosphere controlled 
furnace and a new swift electric flash 
welder, one of the largest of its typ 
ever built. The company’s heat treating 
installation is one of the largest in th 
Southwest. It was also necessary to pro 
vide facilities for the storage and stock 
ing of drill pipe in conjunction with the 
manufacture of tool joints. The com 
pany’s No. 2 plant can accommodat 
1,000,000 ft of drill pipe. 


Rocky Mountain Office 
Set Up by Magcobar 


Magnet Cove Barium Corporation has 
opened a Rocky Mountain area office 
in Denver, Colo- 
rado, with E. K. 
Lane as assistant 
manager in charge, 
George Moore, gen- 
eral sales manager 
of Magcobar, has 
announced. Lane 
joined Magcobar as 
their oil emulsion 
representative in 
1948. He organized 
Oilfield Machine 





and Supply and E. K. Lane 
served as president 


until he resigned to join Halliburton 
Oil Well Cementing. 
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OUTSIDE 








IRVING 
GRATING 


Serves the 


Refining Industry 








OUTSIDE 


Irving Grating is 
in constant use as 
cracking tower 
catwalks and 
processing plant 
floorings. Irving 
Aluminum Grating 
is strong, safe, 
sparkproof, giving 
maximum drainage 
and ventilation. 











Irving Ganister 
Lining Retainer Grid 
retains castable 
refractory lining 
materials, thus 
assuring a practically 
non-collapsible and 
non-breakable lining 
in cracking towers. 


For Further Information on 
Irving Gratings, Write 


IRVING SUBWAY 


GRATING CO., INC. 


ESTABLISHED 1902 





OFFICES and PLANTS at 
5052 27th St., Long Island City 1, N. Y. 
1852 10th St., Oakland 20, California 
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ANNUAL SALES meeting for Waukesha Sales and Service, Inc., was held in Houston, 
Texas, recently. Salesmen from branches throughout Texas, Leulsiens, and New Mexico, 
who attended included, Top row: Louis Peltier, J. B. Krenek, Joe Slay, Joe Wilchek, 
Kenneth Carlton, J. C. Wolfe, R. B. ae Cecil Hobdy, Zane Toombs, Hal Furry, T, B, 
Gatewood, Bert Coleman, W. C. Barnes, S. W. Wacey, L. D. Harbour, F. L. Wiley, Leon 
Miller, Gordon Sies, F. A. Chance, Harold Sherrod. Center row: James Warnick, L, A. 
Bell, G. E. Swann, F. M. McCarthy, A. C. Webb, Tom Jenkins, Frank Williams, Coy Shows, 
Leola Fudge, R. A. Manogue, C. F. Ward, Harry Goss, J. B. Patterson, C. B. Miller, 0. 
E. Bishop, M. D. Russell, Jim Ramsey, Neil Williams, Howard Schaumburg. First row, 
Bill Ball, D. B. Jeffries, W. J. Buehring, C. O. Zagst, E. R. Rutenber, Harvey Wilson, Fr 





C. Schulze, L. M. Pearce, Sr., chairman of board, L. M. Pearce, Jr., president, L. E, 
Hodges, W. A. Sahlen, J. L. Kluppel, Earl Gray, Brant Cox. 


AIME Awards L.A. Chapter 


Harry Vaughn, Lane-Wells sales en- 
gineer, representing the Southwest 
Texas Section of the AIME, accepted 
the president’s banner and the gavel 
awards from Michael L. Haider, retir- 
ing national president, at the institute’s 
national meeting in Los Angeles, re- 
cently. Banner award was presented to 
the L. A. AIME section for submitting 
the greatest number of membership ap- 
plications in proportion to its regular 
membership. Special prize gavel was 
awarded section obtaining largest total 
number of membership applications. 


Survey Company Expands 


An expansion and move of its main 
offices was announced this week by 
Muldrow Aerial Surveys Corporation. 
Formerly of Midland, Texas, the com- 
pany has moved its main office to Ok- 
lahoma City, where it now occupies new 
quarters at 208-10 Northwest Fifth 
Street, according to M. Ellison Mul- 
drow, president. Plans for further ex- 
pansion are also contemplated, and the 
new Oklahoma City headquarters now 
house over 30 employees, including 
cartographers, engineers, draftsmen, re- 
production experts, and clerical help. 








SALESMEN FROM throughout the U. S. and Canada attended the Mission Manutactur- 
ing Company annual sales meeting in Houston, Texas, recently. Final day of the meeting 
a banquet for more than 200 Mission employees who have five years or more service with 
the company was held. Attending were: Front row, Dudley C. Sharp, president; Ed 
Prather, treasurer; O. K. Ryan; John Bannister; Jack Bannister; C. L. Turner; D. J. 
Ollre; R. E. Hardy. Second row: W. T. Campbell, executive vice president; G. G. Boyd, 
Canada; L. L. Roberson; T. R. Fullinwider; Tony Volotko; R. L. Faris; R. L. Rathert; 
C. W. Fryar; L. M. Roberson; J. H. Meek; R. L. Creasy; Joe Scalise. Third row: J. E. 
Young; A. E. Higginbotham; W. C. Underwood; R. M. Wood; S. L. Heidemann; E. D. 
Hallum; J. H. Brown, M. C. Davis; F. S. Mims; E. L. Brown; J. S. Stewart, and 
F. J. Hebert. Campbell was master of ceremonies. 
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Trade News 





REPRESENTING THE ARMITE line 
of drill collar and tool joint compounds in 
Oklahoma, is The William Mason Company 
of Tulsa, appointed by Armite Laboratories. 
Above is Joel Carlson, sales engineer, and 
Bill Mason, general manager of Mason Com- 
pany. Products will be shown at Oil Show. 


Peddlers to Handle Mixers 


The recently organized Peddlers, Inc., 
pipe line equipment company of Hous- 
ton, Texas, have added Shortstir side 
entering mixers, manufactured by the 
Sawyer-Jensen-Ross Company of Tulsa, 
Oklahoma, to their line of pipe line 
equipment. Associated with J. L. Joplin, 
president in the new company, are E. L. 
Rolfs, founder and former president of 
Crutcher-Rolfs-Cummings, Inc., and J. 
D. Brance, past president of Brance- 
Krachy Company, Inc., of Houston. 


Ockland Branch Set Up _ 
- The A. O. Smith Corporation of Mil- 


waukee, Wisconsin, announces the open- 
ing at Oakland, California, of a new 
service branch of its product service di- 
vision. The new Oakland, California, 
branch is designed to provide a central 
West Coast location for efficient hand- 
ling of replacement parts, service and 
repair and training operations. George 


A. Carlson is manager of the new Oak- 
land branch. 


Oklahoma Services Expanded 


Welex Jet Services, Inc., announce 
the opening of a new district field sta- 
tion at Stillwater, Oklahoma, with J. P. 
Pouland as the district manager. The 
addition of Stillwater to the already 
established districts at Ardmore, Shaw- 
nee, and Pauls Valley, brings the num- 
ber to four in Oklahoma. 

Also announced at the same time, is 
the addition of gamma ray and neutron 
curve radioactivity well logging serv- 
ices throughout the Oklahoma division. 

Personnel changes in the division are: 
C. R. Parker from district manager at 
Pauls Valley to assistant division mana- 
ger under W. L. Carwile in Oklahoma 
City; R. B. Burns from assistant district 
manager at Ardmore to district manager 
at Pauls Valley; Larry Drake joining 
the company from Well Perforators, 
Nc., as sales engineer at Ardmore. 

_ Another change in the Oklahoma area 
18 purchase of Well Perforators, Inc. 


2. 


3. 


4 


5. 
6. 
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Koppers Aeromaster Fans are available for diesel motors, pumping 
stations, chemical processes, air-conditioning systems—any sizable 
industrial cooling requirement. Standard models range from 5 to 
24 ft. diameters, with 4, 6, or 8 blades per fan. Capacities up to 
1,000,000 cubic feet of air per minute. Every fan is fully guaranteed. 






! KOPPERS COMPANY, INC., Aeromaster Fans i 
1 224 Scott St., Baltimore 3, Md. 

i Gentlemen: Please send me detailed information on Aeromaster Fans for i 
1 t 
Po mnnn"""Glame ond type of equipmentto be cooled) —t™*S ; 
I 

1 NE, oon iocncccuascwcnceshdduteiesiuaenas sarcewoeyeasse bb esGaccd res enganeeasee= z 
BIN ince ni ence seerssdantnnenceiten nonin bemenenreninnnlndyteipenanncteqmicentconnns i 
: Company. .----------------------------- -------------2---- 22-2 o een nn ene een n renee : 
1 ee eee Zone- ------- ee i 

To obtain more information on products advertised see page E-55 E-39 


tower manufacturers 
specify Aeromaster Fans 


































Adapted high-speed, top-effi- Aeroloid blade coating pro- 


ciency aircraft propeller design tects blades against mild acids 
Engineering service for special and alkalies, abrasion, all 
installations weather conditions 

Longer life—improved anti-flut- 8. Blade pitch easily adjustable 
ter performance to meet changing power re- 
Saves in power costs—requires quirements 

less horsepower 9. Specified as original equip- 


Blades precisely pre-balanced ment by many manufacturers 
Easily assembled by unskilled 10. Sales engineers available in 
labor principal cities 


Manufactured by the Metal Products Division of Koppers Co., Inc., which also 

supplies industry with Fast's Couplings, American Hammered Industrial Piston and 

Sealing Rings, Koppers-Elex Electrostatic Precipitators and Gas Apparatus 
Engineered Products Sold with Service 


MAIL COUPON TODAY FOR COMPLETE INFORMATION 
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more service for your money 
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Bench Chain Vise 
—Y%s" to 8 


It’s a lot easier to work 
with 


RibeiIp> 


Extra-Utility 
Pipe Vises 


Compare those work-saver 
Rifalb Vises with any others 
and you see the bonus of ex- 
tra utility you get for your money. Kit vise is easily toted to the 
job, quickly clamped on edge of bench or plank, ready to use. 
All other Rif@&Ib vises have handy integral pipe benders and 
rests to make cutting and threading easier. Full-width firm- 
gripping jaws of top quality tool-steel, bodies of rugged special 
malleable—for years of service. 9 models, yoke and chain, 23 
sizes, meet every need. Get your money’s worth—buy RIZAID 
Vises at your Supply House. 
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Kit Yoke Vise 
clamps anywhere 
=—to 2” 
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THE RIDGE TOOL COMPANY ° ELYRIA, OHIO 
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To obtain more information on products advertised see page E-55 














Trade News 





e 4 
CHARLES WARNER, production super. 
intendent for the Corporacion de Fomento 
operating at Punta Arenas, Chile, visited jy 
California recently, on his first leave from 
Chile. A former Signal Oil and Gas en. 
ployee, Warner is shown discussing the 
Kobe free pump with W. F. “Pete” Sclater, 
sales manager for Kobe, Inc., at the Hunt. 
ington Park plant. 


Flotation Company Set Up 


Organization of The Flotation Con. 
pany, Inc., has been announced by K. ¢, 
Hall, president. The new company has 
been approved as exclusive applicator 
of Aqua-Seal protective coatings to the 
submersible areas of water-sealed gas 
holders by the flotation process. 

Headquarters of The Flotation Com. 
pany, Inc., are at Elizabeth, New Jer- 
sey. Sales and operations will be under 
the direction of E. R. English, vice presi- 
dent and general manager. 


McLendon Will Head 


Lane-Wells New Office 


Lane-Wells Company has added an- 
other service point to its Gulf Coast net- 
work. This new truck station is at Rus- 
ton, Louisiana, and brings the number 
of service locations in the Arklatex dis- 
trict to six. This makes a total of 73 
branches for Lane-Wells, with 8 sales 
offices and 65 operating bases. Joe Me- 
Lendon, previously at Longview, Texas, 
is operator-in-charge of this station. He 
has been with Lane-Wells since 1941. 


Sales and Service Office 
Opened by General Motors 


A new sales and service office at 870 
Harrison Street, San Francisco, Cali- 
fornia, was opened by the Cleveland 
diesel engine division of General Motors. 
The added floor space in this building 
will provide more facilities for the 
stocking of service parts. Charles C. 
Cheevers will continue in charge of 
West Coast sales and service. 


Foxboro Service Shop 
Opened in Vancouver 


A completely equipped shop for the 
servicing and repair of Foxboro Instru- 
ments has just been opened in Van- 
couver, B. C., according to an announce- 
ment by The Foxboro Company, Ltd. 
The branch shop is situated at 1664 
West Fourth Avenue. In charge is 
Donald Rutledge, who moves to his new 
assignment from Montreal. 
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Trade News 


Franklin Pipe and Supply 
Opens Edmonton Warehouse 
Clarence Sublett, vice president of 
Franklin Pipe and Supply. Ltd., Ed- 
monton, Alberta, 
announces a new of- 
fice and warehouse 
at 9931 67th Ave- 
nue, Edmonton, to 
be opened this 
month. The new 
plant is a one-story 
building on concrete 
block construction 
and brick facing. lt 
is on a 3-acre tract 
with rail siding. 


Clarence Sublett 


Paddon Company Is Agent 


American Flexible Coupling Com- 
pany, Erie, Pennsylvania, leading manu- 
facturer of power transmission equip- 
ment, has announced the appointment 
of the Paddon Company, as sales engi- 
neers in eastern Ohio and western Penn- 
sylvania. Area served will include the 
Shenango and Mahoning valley indus- 
trial areas of Ohio and Pennsylvania. 
Don Paddon and Fred Paddon will di- 


rect sales engineering. 


Colorado Mill Complete 


Structural steel framework of The 
Colorado Fuel and Iron Corporation’s 
new seamless tube mill at Pueblo, Colo- 
rado, has been completed, it was an- 
nounced by A. F. Franz, president of 
the company. The framework took five 
months to build, and thousands of feet 
of gas mains, water pipe and electrical 
lines had to be laid. 


Edwards’ Open House Held 


E. H. Edwards Company held open 
house at its South San Francisco, Cali- 
fornia, plant recently. Purpose of this 
event was to celebrate the opening of its 
new office building adjacent to the main 
plant, and second, the management 
wanted to acquaint visitors with manu- 
facturing precess of wire rope. Installa- 
tion of new production equipment is 
also anticipated. 


National Supply Expands 
Casper, Wyoming, Plant 
Expansion of facilities to provide a 
concentration point for a wide range of 
oil field machinery and equipment is 
planned by the National Supply Com- 
pany at Casper, Wyoming. This expan- 
sion will enable the company to better 
serve its eight other stores in the North- 
west division. These are at Cody and 
Rock Springs, Wyoming; Glendive and 
Kevin, Montana; Williston, North Da- 
kota; Craig, Colorado; Farmington, 
New Mexico, and Sidney, Nebraska. 
As an additional administrative 
change, National Supply has moved its 
Northwest division headquarters from 
Casper to Denver. J. W. Gillespie, divi- 
sion manager; Robert D. Stottlemyer, 
assistant division manager; A. A. An- 
derson, division sales manager, and R. 
K. Ford, division merchandising super- 
visor, will be affected by the move. 
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The important difference lies in 
BARTON’S PATENTED* 
DUAL RUPTURE-PROOF BELLOWS PRINCIPLE 


The Barton patented* Meter Body (see cutaway) 
eliminates all the principal sources of costly and 
troublesome flow measurement problems. You can 
throw away your mercury type meters...actually 
save money by installing Barton Flowmeters. 
Barton dual stainless steel bellows are rupture- 
proof. Over-range damage is eliminated. The 
Barton actuating element is more compact and 





BARION 
FLOWMETERS 












nae eh 


ee 
*PRECISION- 
“PENGINEERED F 





.. faster response 
.- Sustained accuracy 


. lowest maintenar 


rugged, yet highly sensitive, insuring a long life * 

of sustained accuracy with response that is vir- 7 

tually instantaneous.  COST-REDUCING 
Pulsation dampener, adjustable externally, con- 


trols rapidity of instrument response, eliminates 
pen flutter. Torque tube drive insures absence of 
leakage and friction for life of the meter, provid- 
ing permanently a high degree of accuracy and 
sensitivity. The meter is completely self-draining 
or venting, eliminating the need for seal pots when 
measuring wet gases. 

Thousands of Barton instruments are now em- 
ployed throughout industry, solving measurement 
problems by combining top performance with 
cost-cutting efficiency. Write for complete infor- 
mation today.. request Barton Bulletin 11C-4. 





for measuring 


*Pat. Nos. 2400048, 2500360, 2590324, other potents pending. 


BARTON 


FEATURES... 


FLOW e« LIQUID LEVEL ¢ DIFFERENTIAL PRESSURE 


INSTRUMENT CORPORATION 
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$0 


casTeEes 


VERE, tes 


ANGELES 22, 


CALIFORNIA 
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>» Wyman K. Ender recently joined the 
products engineering department of The 
Trane Company. Ender will work on 
development of the Trane hermetic cen- 
trifugal refrigeration units—the Cen- 
TraVac water chillers. Before joining 
Trane, he was associated with Douglas 
Aircraft Company. 






‘ te WR ; 
\ a “SE Ge. \. ‘> 
G. A. Tamblyn J. D. Johnson 


» G. A. Tamblyn has been named sales 
manager of The Frank G. Hough Com- 
pany. Tamblyn has been with the com- 
pany 11 years and has been assistant 
sales manager since 1948. 


> J. D. Johnson has been promoted to 
the position of assistant manager of 
sales for The Brewster Company. He 
has been with the company during the 
last 11 years and, until his recent pro- 
motion, was sales representative in the 
Ohio area. 


» E. G. Bilderback recently joined the 
staff of Cable Engineering, Wichita 
Falls, Texas, following a three year ten- 





TRADE PERSONALS 


>» John B. Merritt, executive vice presi- 
dent of BJ Service, Inc., announces the 
opening of a sub-station in Bottineau, 
North Dakota. This new station offers 
acidizing and cementing services to op- 
erators in the Westhope area. Engineer 


in charge of operations at Bottineau is 
J. S. Williams. 


{ 


R. T. Harcus 


E. G. Bilderback 


ure with Magnolia Petroleum Company. 
Immediately prior to his new connec- 
tion, Bilderback was associated with 
Magnolia’s water flooding project in the 
Kermit field. 


> Robert T. Harcus has been named to 
the board of directors, Byron Jackson 
Company. Harcus will fill the vacancy 
created by the resignation of C. S. 
Thomas, who was recently appointed 
Under Secretary of the Navy. Simultan- 
eously, Harcus was appointed to the 
newly created office of executive vice 
president. He has been with Byron Jack- 
son since 1945, becoming vice president 
and assistant to president in 1951]. 


» S. C. Johnson has been elected to the 
board of directors of Dearborn Chemj. 
cal Company. Johnson is a vice preg. 
dent of the company and heads the raj}. 
road department, Eastern division, 4 
graduate of the University of Kansas 
Johnson joined Dearborn in 1930, 


» J. E. Kerby, for the past two years 
manager of General Electric’s Tryp. 
bull electric department, Southwest dis. 
trict, has been named manager of the 
newly created West Central district. 
with headquarters in Kansas City, A, P, 
McGraw, for several years a Trumbull 
sales representative in the South Caro. 
lina area, has been named manager of 
the Southwest district, with offices jp 
Houston. J. E. Van Effen, who returned 
recently from a tour of duty with the JJ, 
S. Air Force, has been named manager 
of the newly established Cleveland dis. 
trict, with headquarters in Columbus. 


> William C. Ridge has been appointed 
works manager in charge of the manv- 
facturing operation of the Trenton and 
Roebling, New Jersey, plants of the 
John A. Roebling’s Sons Corporation, 
The John A. Roebling’s Sons Corpora- 
tion is a wholly-owned subsidiary of 
The Colorado Fuel and Iron Corpora- 
tion. Ridge, an employee since 1942, 
succeeds to the duties formerly per. 
formed by J. D. Thompson, who has re- 
signed to accept another position. 


» Albert B. Diss has been appointed 
vice president and general manager, 
The Watson-Stillman Company, divi- 
sion of H. K. Porter Company. Diss in 
his new position will be in complete 
charge of all manufacturing and sales 
operations. Until promotion to his pres- 
ent position he had been vice president 
in charge of manufacturing. He came 
to Watson-Stillman in 1950. 





H. E. Beane 


R. H. McLemore 


> Harry E. Beane has been appointed 
vice president of sales of The Bristol 
Company. He joined Bristol in 1920. In 
1943 Beane was made sales manager of 
the instrument division of the com- 
pany and in 1947, general sales mana- 
ger. 


> Robert H. McLemore has announced 
his resignation from active management 
in Welex Jet Services in the position 
of executive vice president and general 
manager, in order to devote the major 
part of his time to consulting work in 
professional engineering. He will re- 
main a member of the Welex board of 
directors and the Welex executive com- 
mittee. McLemore was one of the origi- 
nal group who organized Welex Jet. 


E-42 


R. T. Garrison W. I. Salmikov 


> Richard T. Garrison has been ap- 
pointed business manager and comp- 
troller of Muldrow Aerial Surveys Cor- 
poration. Garrison, formerly with an in- 
dependent oil company of Oklahoma 
City, is a veteran of 16 years in the 
oil business and business management. 
He will be in complete charge of the 
firm’s main office. 


> W. I. Salmikov, who has been active 
in oil field and equipment engineering 
since 1944, has been appointed sales en- 
gineer for Lee C. Moore Corporation. 
He will work out of the Casper office. 
Salmikov has been in the Moore engi- 
neering department for more than two 
years. He obtained his engineering edu- 
cation at the University of Texas. 


L. T. Potomac A. D. Bogus 


>» Louis L. Potomac has been named 
president of Reflin Company. Before 
joining Reflin, Potomac was president 
of Alsynite Company of America. 


» Anthony D. Bogus, sales engineer, 
has been promoted to assistant sales 
manager of the industrial and oil field 
division, Young Radiator Company. 
Bogus will continue to handle sales and 
engineering of oil field and heat trans- 
fer equipment. 


> Ralph Neuhaus, general sales mana- 
ger of the valve and oil tool division of 
Cameron Iron Works, has resigned his 
position. Announcement was made by 
Herbert Allen, vice president and gen- 
eral manager of the firm. 
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A. H. Flagg 


5. J. Mabry 


» Samuel J. Mabry has been appointed 
Atlanta, Georgia, district manager, in- 
dustrial products division of Goodyear 
Tire and Rubber Company. Mabry, who 
has been an industrial products repre- 
sentative for Goodyear at Los Angeles 
since 1948, replaces John E. Ragan, 
deceased. He joined Goodyear in 1935 
at Los Angeles. 


» Allen H. Flagg, geophysical engineer 
with Lane-Wells Company at Los An- 
geles has returned from Oak Ridge, 
Tennessee, where he studied the tech- 
niques of using radioisotopes in petro- 
leum research. Radioisotopes, a product 
of the Atomic Energy Program, have 
valuable applications in well logging 
and surveys. 


> Cyrus V. Helm has been appointed 
head of a newly created field engineer- 
ing department of The Western Com- 
pany. He will direct the operations of 
the department in providing geological 
and chemical engineering services. 
Helm, a graduate of Dartmouth Col- 





J. W. Brand 


J. T. Luscombe 


> John W. Brand has been named 
sales engineer, M. J. Crose Manufactur- 
ing Company. He will handle sales and 
service for this company. Brand, a 
graduate of Oklahoma University, was 
formerly with Midwestern Engine and 
Equipment. 


> James T. Luscombe, sales engineer 
with Beckman Instruments, Inc., for the 
past two years, has been named sales 
manager for the Synchros division. Lus- 
combe will travel nationally to provide 
direct liaison between Synchro manu- 
facturer and users. 


> Robert J. Stormont, vice president 
and general manager of The Wickes 
Boiler Company, a division of the 
Wickes Corporation, has been named 
chairman of a newly organized Saginaw 
Valley Sub-Section of the American 
Society of Mechanical Engineers. The 
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C. V. Helm A. C. Brown, Jr. 


lege, joined Western in 1948. 

Morris W. Frack has been promoted 
to position of consulting mechanical en- 
gineer for Western. He will serve in an 
advisory capacity to Western’s manage- 
ment personnel on major mechanical 
engineering problems relating to oil 
well servicing, and conduct research on 
special mechanical problems. 

B. J. Terrell, former experimental 
and development engineer for Western 
will succeed Frack as chief mechanical 
engineer. Both Frack and Terrell will 
have offices in Midland. 


» A. C. Brown, Jr., regional manager of 
the Air Reduction Sales Company has 
been appointed general sales manager. 


Brown will have his headquarters at 60 . 


East 42nd Street, New York, New York. 
Joining Air Reduction in 1935, Brown 
is a graduate of Yale. J. H. Keeney, ad- 
ministrative assistant in Pittsburgh, suc- 
ceeds Brown as regional manager. J. 
H. Hart, Detroit district manager suc- 
ceeds Keeney. R. A. Jamieson, assistant 
sales manager, Detroit, succeeds Hart. 





R. J. Stormont R. O. Crawford 


group was organized to accommodate 
Detroit section members living in the 
Saginaw, Bay City, Midland area of 
Central Michigan. Max Riebenack, 
sales manager of Industrial Brownhoist 
Corporation, was elected vice chairman 
of the new Sub-Section. 


>» Roland O. Crawford has been named 
Rocky Mountain division sales manager 
for Security Engineering division, Dres- 
ser Operations, Inc. A. H. Birnie, gen- 
eral sales manager, made the announce- 
ment. Crawford joined Security Engi- 
neering in 1946. 


>» Robert W. Evans has been appointed 
assistant director of public relations for 
United States Steel Corporation’s west- 
ern district. A former Pittsburgh district 
newspaperman for 17 years, Evans has 
been .with U. S. Steel since 1942. 






ARMSTRONG BROS. 


Better PIPE_TOOLS 













PIPE CUTTERS 


“ARMSTRONG BROS.” Three wheel and 
Standard wheel and roller Pipe Cutters are 
quality cutters throughout... built to give 
years of good service. 

“ARMSTRONG BROS.” drop forged Pipe 


Cutters are built for lifetime service with 
one-piece drop forged steel heat treated body 
and a replaceable hardened steel nut to take 


up the wear and thrust of handle screw. Used 
either as l-wheel (with 2 rollers) or 3-whee!l 
(for close quarters). 
“ARMSTRONG BROS.” Knife Blade Cutter 
Wheels are machined from special alloy too! 
steel properly heat treated. They 
cut rapidly and easily, hold their 
keen edge. 








TRONG BROS. TOOL CO. 


“The Tool Holder People’ 
$231 W. ARMSTRONG AVENUE « CHICAGO 30, ILL 
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We're up before the chickens 
when it comes to service . 
packing and piston ring service, 
that is. 


i 

! 

I 
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I 

I Give us a packing or piston ring 

5 problem, one you have never 
solved to your satisfaction. Let 

i us study it thoroughly and then 

| recommend the right rings for 

I maximum results ... You'll get 

\ delivery, too, when you want it. 

i 

: 

I 
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Write for Complete 
Information 





@ Metallic Packings 
Power Piston Rings 
@ Carbon-Bakelite 
Liquid Pump 
& Compressor 
Piston Rings 
@ Valve Discs 
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FRANCE PACKING COMPANY 








To obtain more information on products advertised see page E-55 


6512 STATE RD., PHILADELPHIA 35, PA. 
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BIG RED CHAMP. The PBI-24C is 
champion of pipelayers, with 90,000 
lbs. capacity at 4-foot overhang 
with counter-weights extended. 
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A NEW 1953 MODEL. Matched to the International TD-14A 
crawler, the new Superior PBI-14A pipeboom is designed to 
handle loads up to a capacity of 27,800 Ibs. at 4-foot overhang. 
The PBI-14A boom has all new heavier construction and im- 
proved operating features and, with the International TD-14A 
crawler, makes an ideal all-around ‘‘pipeliner’s package” on 
almost any spread. 


DYNAMIC DIESEL. Pere’s the Inter- 
national UD-24 diesel power unit. 
See two of these UD-24s compound- 
ed to develop 360 BHP. And get 
the advance low-down on the new 
U-1091 power unit, natural gas- 
burning companion to the UD-24, 
which will develop 200 horsepower 
and which will soon be available to 
oil field operators. 














PUMPING POWER FOR PENNIES. That’s what any one of the six 
| carbureted International power unit models can deliver for thou- 
| sands of dependable hours on your pump jacks. Shown above is 

the new U-264 model which, like the new U-164 power unit, 
| features an increased horsepower rating with no increase in weight. 
Four-cylinder models range in size up to 55 maximum horsepower 
—one for every low-cost pumping requirement. 
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A new 1953 International-Superior pipeboom 
crawler and two improved International 
pumping engines will be featured show- 
stoppers at the International Petroleum Ex- 
position in Tulsa, Oklahoma, May 14-23. 


Two exhibits, one at the IH Building at 
the exposition grounds and the other oppo- 
site the IH District Office in the 500 block 
on East Second Street, will include tractors 
equipped with pipebooms, bulldozers, bucket- 
loaders and mowers, as well as diesel and gas 
engines— pay-off power for every oil field 
requirement from preparation to pipelining. 

On display will be the recently announced 
Superior PBI-14A pipeboom, designed for 


the International TD-14A tractor, also shown 
will be the big PBI-24C pipeboom for the 
TD-24 tractor. 


These booms feature greater lifting capac- 
ities, improved visibility, better boom and 
line speeds, new safety features and an im- 
proved load brake that gives operators a bet- 
ter “feel” when handling heavy pipe loads. 

Two new pumping engines, the U-164 
and U-264, will be shown along with other 
carbureted and diesel engines in the Inter- 
national line. 


See us at the Show! And see your Inter- 


national Industrial Distributor for full details 
on how IH can pay off for you. 


INTERNATIONAL HARVESTER COMPANY, CHICAGO 1, ILLINOIS 




















INTERNATIONAL 
HARVESTER 
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INTERNATIONAL 





POWER THAT PAYS 


SNEAK 


When you visit the IH exhibit, be sure to see the sneak preview 
of the new International U-450 carbureted engine, one of the 


| P R i VI EW * six six-cylinder models ranging in size up to 103 horsepower 


which will soon be on the market. 
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Trade Personals 











E. G. Beardsley R. F. Moser 


> C. Paul Clark, former president of 
Clark Brothers Company, has been 
named chairman of the board of direc- 
tors. Clark has been associated with the 
organization, founded by his father, for 
35 years. He joined the company as 
chief engineer in 1918, and was ap- 
pointed president in 1936. 

John N. MacKendrick has been ap- 
pointed president succeeding Clark. 


C. C. Hill 





F. W. Laverty G. W. Probst 





D. K. Hutchcraft F. H. Light 


MacKendrick came with Clark in 1928 
as a design engineer. He was chief en- 
gineer from 1936 to 1946 and vice presi- 
dent in charge of engineering from 1946 
until his present appointment. 

Also announced was the appointment 
of F. W. Laverty as executive vice presi- 
dent of Clark Brothers. After spending 
the early part of his 27 years at Clark 
on various production and engineering 








BLAW-KNOX sree. GRATING 


in the Front Rank of Industry = | 


on att § counts 


OPEN SPACE - STRENGTH 
LONG LIFE - CLEANNESS 


SAFETY 


Blaw-Knox Steel Grating 
is electroforged into rigid, 
one-piece panels, using 
twisted cross bars for firm 
footing. Bring your open 
steel flooring problems to 
Blaw-Knox for expert 
help. Bulletin 2365 sent 


on request. 


GRATING DEPARTMENT 
-Knox Equipment Division 


ab 
® Blaw , hoo 
\ BLAW-KNOX COMPANY & ») b/ 
. 2126 Farmers Bank Bidg. . > 7 
Pittsburgh 22, Pa. 


BLAW-KNOX 


% 


Electroforged * 
STEEL GRATING 
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projects, Laverty soon turned his atte, 
tion to sales work and was former gen. 
éral sales manager. 

George W. Probst has been name 
vice president, sales of Clark Bros, fill 
ing the position vacated by David K 
Hutcheraft. In 1942, he was appointe 
district sales manager of the Tulsa, 0j. 
lahoma, territory and nine years late, 
was promoted to western regional sale, 
manager. 

David K. Hutcheraft, former View 
president in charge of sales, an 
Frederic H. Light, former vice preg. 
dent, secretary and treasurer, have yp. 
linquished their vice presidential jp. 
sponsibilities in line with the company’; 
retirement policies. 

Other changes include the appoint. 
ment of Edward G. Beardsley, forme; 
chief engineer, as vice president, ep. 
gineering; Richard F. Moser, forme; 
works manager, as vice president, manv- 
facturing; and C. C. Hill, former cop. 
troller of the company, as secretary and 
treasurer. 


» Fred J. Green has been promoted to 
area engineer for Dowell Inc., with 
headquarters at Abilene, Texas. Other 
promotions include the naming of E. A. 
Ernst to be station manager and John 
D. Halfhill as sales engineer at Abilene, 

Green joined Dowell at Graham in 
1940. He has been successively a service 
engineer, and station ‘manager at Gra. 
ham. 

Ernst is a graduate of the University 
of Oklahoma. He joined Dowell as a 
district clerk at Wichita Falls. 

Halfhill was graduated from Kansas 
State. He served in the Army prior to 
joining Dowell early in 1949. 

Also for Dowell L. E. West has been 
promoted to the position of general sales 
engineer. He will be stationed at the 
company’s headquarters in Tulsa, Ok- 
lahoma. His responsibilities will include 
customer relationship and sales promo- 
tion in all Dowell areas where the con- 
pany offers its chemical maintenance 
service except the Atlantic coast terti- 
tory, which will continue to be under 
L. B. Wilson, operating out of Dowell’s 
New York office. 

H. B. Green will succeed West at 
Houston. Green is a Sul Ross State Col- 
lege graduate, joined Dowell as an in- 
dustrial engineer in 1944. 

Alfred Gionta has transferred to 
Casper, Wyoming, where he will be 
area engineer. Gionta received his geo- 
logical engineering degree from the Uni- 
versity of Oklahoma in 1935, and joined 
Dowell in 1946. 


>» J. A. Cuneo, general sales manager, 
Fairbanks, Morse and Company was 
elected to the board of directors. At the 
subsequent meeting of the board of di- 
rectors, Orren S. Leslie was elected vice 
president in charge of manufacturing, 
and G. J. Malone, formerly controller, 
was elected vice president-controller. 
Leslie joined the Fairbanks-Morse Com- 
pany in 1951 as works manager of the 
Beloit, Wisconsin, plant. A year later he 
was appointed manager of manufactur- 
ing. Malone has been with the company 
many years and has progressed from the 
ranks to his present position. 
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Byerly Popham Hinchliffe Coston Martin Menze 





Npany’s 


ppeiat net Cove Barium Corporation. J. Lee Company. Martin has been a mine en- California has joined The Youngstow: 
= Popham has been appointed super- gineer at Magcobar’s Magnet Cove mine Sheet and Tube Company as superi 
re eal visor of the Abilene district and R. E. since January, 1952. He is a graduate tendent of field engineers, tube divisix 
Tmner Hinchliffe is now district service super- of the Missouri School of Mines. Since McClure was graduated from Occi 
A: visor at Lake Charles. August of last year Menze has been serv- dental College and attended the Unive: 
a = Byerly was district service super- ing as a metallurgist at the Malvern sity of California for an additional yea 
yon visor in Lake Charles, Louisiana, before mill. Prior to that time he was a metal- joining Youngstown in 1947. 
taking over his present position. Pop- lurgical engineer for Tennessee Copper 
oted to ham has been an engineer in the Texas Company. > Devon W. Fryback has been named 
» with Gulf Coast division of Magcobar for two sales manager of the Eastern region for 
Other years. He previously worked for Danci- >» M. M. Marstrand, who has been store the industrial division of Minneapoli 
f E. A. ger Oil and Refining Company. Hinch- manager at Lindsay, Oklahoma, has Honeywell Regulator Company. At t! 
| John life has been named to succeed Byerly taken over duties as manager at Dun- same time it was announced that O. B 
bilene. at Lake Charles. He joined Magcobar can, Oklahoma, for the Continental Sup- Pyle, Jr., is new manager of the Mid 
am in in 1947. ply Company. J. B. Crews, Jr., former = Atlantic area and Edward J. Klein i 
service Elmer Coston was named mill super- field salesman at Duncan, has taken dustrial manager for the firm’s Phila 
t Gra- intendent, Malvern mine and mill of over the Lindsay store. Stores are in dis- delphia branch offive. 
Magnet Cove Barium Corporation; Dan trict headed by Van C. Moore. 
versity W. Martin, chief mine _ engineer; George R. Runnels, former field > William E. Powell, formerly with Bird 
as a Richard J. Menze, chief metallurgist, auditor at Houston, has become store Well Surveys, and Otis Eastern Service 
and Joe L. Cheatham, metallurgist. manager at Corpus Christi, Texas. N. has been appointed by Larkin of Butle: 
“‘ansas Coston was construction and mainte-~ D. Lane, whose offices are also at Cor- Pennsylvania, to succeed Pat Clark j 
ior to nance foreman at the mill before his pus, is the district manager. Illinois Basin area. 
been 
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A +++ CUS servicing and maintenance costs FAST TRUCK OR RAIL DELIVERIES ANYWHERE IN THE ROCKY 
lis Most effective instrument ever developed MOUNTAIN, MID-CONTINENT AND SOUTHWEST AREAS 
y for pin-pointing and identifying mechanical 
ing, defects. Saves time and dollars tracking 
ller, down troubles in bearings, gears, mechan- 
ller. isms . . . detects leaks, knocks, piston ELECTRO: GENERAL OFFICE 
om- slaps—any defects that make a sound. CHEMICAL oor Weer Suunene 
the A precision instrument of Marsh qual- WICHITA, KANSAS 
» he ity, sensitive to faintest sounds. . . Ask PHONE 7 
nae. with handy probe and headband as 
rd illustrated. A remarkable tool, mod- for 
; erately priced. GEARED TO 
the ircul SERVE THE 
MARSH INSTRUMENT CO. Circular OIL INDUSTRY 
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» K. L. Byerly has been named Texas 
Gulf Coast division manager, for Mag- 


promotion. Before coming to Magcobar 
in 1944 he was employed by Talmaldy 


> Charles T. McClure, formerly wit! 
Youngstown Steel Products Company o! 














Sales affiliate of Jas. P. Marsh Corporation 
Dept. M, Skokie, Illinois 





























Wichita, Kansas ¢ Denver City, Texas © Midland, Texas © Denver, Colorade 
















































Trade Personals 


> Andrew F. Kritscher has been named 
assistant chief engineer-process devel- 
opment of National Tube Division, U. 
S. Steel Corporation. Kritscher was 
graduated from Carnegie Institute of 
Technology in 1937, and the same year 
joined U. S. Steel. 





> Allen R. Greenlaw has been ap- 
pointed general sales manager, The 
Sharples Corporation. Greenlaw, a grad- 
uate of the University of Pennsylvania, 
has been connected for a number of 
years with The Sharples Corporation, 
in various sales capacities. 


> Donald A. Davenport has been named 
chief engineer, Associated Research, 
Inc., and Paul Wade purchasing agent. 





A. F. Kritscher A. R. Greenlaw 


> William J. Healy, sales manager of 
the De Laval turbine division, has been 
appointed to the additional post of sales 
manager for De Laval Steam Turbine 
Company. Healy joined De Laval Steam 
Turbin Company in 1928. 








YOUR CONTROL PROBLEM 


IS MERCOID’S PROBLEM 








WHEREVER CLOSE AND ACCURATE CONTROL IS 
REQUIRED FOR PRESSURE, TEMPERATURE, LIQUID 
LEVEL OR MECHANICAL MOVEMENT, THERE IS A 
MERCOID CONTROL AVAILABLE FOR THE JOB. 











































Type PPQ diaphragm dif- 
ferential pressure control 
operates from minute 
changes (.03” of water) in 
the difference between 
two pressures. Ranges 
available 6” vac. to 6” 
press., and 30” vac. to 30” 
pressure. 








ae | 





Type DA-35 temperature 
control opens or closes 
an electrical circuit upon 
an increase or decrease of 
temperature. Various cir- 
cuit arrangements also 
available. Ranges from 25- 
100°F. to 370-530°F. 


MERCOID CONTROLS ARE AVAILABLE 
EXPLOSION-PROOF OR WEATHER-PROOF ENCLOSURES 
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Type BB Differential pres- 
sure control for high pres- 
sures. Opens or closes a 
switch contact according 
to a change in the differ- 
ence between two pres- 
sures. Available ranges 60 
psi to 2500 psi. 





Type DA-400 Series pres- 
sure controls incorporate 
a single bourdon tube 
which actuates two inde- 
pendently adjustable Mer- 
coid magnet operated 
mercury switches to ac- 
complish various circuit 
operations. 


For further information write for Bulletin CA 


IN 


Type DA-21 pressure con- 
trol opens or closes an 
electrical circuit upon an 
increase or decrease of 
pressure. Can be fur- 
nished with many different 
circuit arrangements. 
Ranges available 0-14 psi. 
to 300-2500 psi. 





Type 76KPE explosion- 
proof liquid level for pres- 
sures to 300 psi. Packless 
torque tube construction 
transmits float motion to 
two Mercoid mercury 
switches connected in 
series. 
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J. W. Ruff 
> J. W. Ruff has been appointed direc. 
tor of purchases, American Blower Cor. 
poration, succeeding R. S. Reade, who 
has been made director of purchases for 
American Radiator and Standard Sani. 
tary Corporation, the parent organiza. 
tion. Ruff was graduated from the Uni. 
versity of Illinois in 1934 and started 


W. J. Healy 


with American Blower immediately 
thereafter. 
> Carl H. Pottenger, assistant sales 


manager, chemical division of Koppers 
Company, Inc., since 1948, has been 
promoted to the position of assistant 
vice president and division sales mana- 
ger. Pottenger succeeds T. C. Keeling, 
Jr., who resigned to become president 
of the Hydrocarbons Division of the 
Mathieson Chemical Corporation. 

J. W. Pool, Jr., was named assistant 
sales manager of the division. Pool has 
been chemical products manager for 
the division. 


> G. G. Boyd has 
joined Mission 
Manufacturing 
Company as Cana- 
dian representative, 
W. T. Campbell, ex- 
ecutive vice presi- 
dent of Mission, has 
announced. Boyd’s 
headquarters will 
be in Edmonton, 
Alberta. Before 
joining Mission he 
was associated with 
Dominion ; Oilfield 
Supply Company. 





G. G. Boyd 


> Thomas E. Bell was named sales 
manager for the Republic Flow Meters 
Company. Bell joined Republic in 1925 
upon graduation from Georgia Tech. 
For the last 20 years, he has been mana- 
ger of the Southern territory. Thomas 
Waldrop has been appointed to replace 
Bell, and will become manager of the 
Atlanta office. 


>» Robert H. Morse, Jr., formerly a di- 
rector and chairman of the executive 
committee, was elected president and 
general manager of Canadian Fair- 
banks-Morse Company, Ltd., Montreal. 
Canada, to succeed the late George M. 
Niven. 

Other officers elected include the fol- 
lowing: George R. Wyer, executive 
vice president; J. E. MecQuilkin, as- 
sistant to the president; C: W. Cough- 
lin, vice president—industrial sales, 
and H. C. Reindfleisch, vice president 

consumer sales. 

McQuilkin was formerly assistant 
comptroller of Fairbanks, Morse. 
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re business 
is specialized 


...and nothing specializes 
on your business 
like your business paper 


This bright bird specializes. He picks 
out the cold customer who’s a hot 
prospect. And it pays! Specializing 
pays in your business too . . : most of 
all when you're looking for data on 
new products , new ways of doing busi- 
ness. That’s why this business paper 
of yours is so vital. It specializes on 
your business—scouts for facts you 
need to solve your specific problems. 
Editorial pages’ and ads both bring 
you a heap of help. Like all the best 
informed people in your field, you’ll 
find you always keep a step ahead 
when you read... clip... use every 
issue, to do more business better. 


This business paper in your 
hand has a plus for you, 
because it’s a member of 
the Associated Business 
Publications. It’s a paid cir- 
culation paper that must 
earn its readership by its 
quality ... And it’s one of 
a leadership group of busi- 
ness papers that work to- 
gether to add new values, 
new usefulness, new ways 
to make the time you give 
to your business paper still 
more profitable time. 


Reet hee eee Ce eC eC eS Ce 8 EP e 


PE's four edition plan permits readers to 
select and receive only the editorial in which 
they are interested, whether it is Specialized 
Coverage or All Industry coverage. 

Advertisers buy only the coverage they need, 
to reach their specific customers or prospects. 

PE's busy Reader Service department pro- 
vides ample evidence that advertisers do reach 
prospects. Each month, more than 3000 requests 
are turned over to advertisers for follow-up. 

Among the Oil Papers nothing specializes 
on your business like 


a Biaolesan 
Eagiaber 
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One of a series of ads prepared by i 


THE ASSOCIATED BUSINESS PUBLICATIONS 
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G. M. Graetz 


E. W. Legier 


> George M. Graetz has been named 
manager of the A. O. Smith Corporation 
Eastern plant of its welding products 
division, now under construction at Lan- 
caster, Pennsylvania. Graetz, who for 
the past year has served as assistant to 
J. P. Bohmrich, group executive, most 
recently had been acting as project 
manager in the development of the new 
plant for manufacture of welding elec- 
trodes, according to L. T. Hickey, divi- 
sion manager. 


>» Edward W. Legier has been elected a 
vice president of The American Blower 
Corporation. Legier, a graduate of the 
Tri State College of Engineering, began 
his career with the company in 1921. 
He was promoted to the position of 
Eastern division sales manager in 1933, 
a position he occupied until the present. 


>» V. P. Rumely has been named senior 
vice president, manufacturing, and L. 
N. Blugerman, vice president. Crane 
Company. Blugerman will have charge 
of production in the company’s plants 





V. P. Rumely 


L. N. Blugerman 


at Chicago and Chattanooga, Tennessee, 
reporting to Rumely, who, in addition to 
supervision of the Chicago works and 
Chattanooga division, will coordinate 
manufacturing operations in all the 
plants of the company’s subsidiaries: 
Rumely, a Crane director and vice 
president, joined the company in March 
1937. Blugerman was made executive 
assistant of Crane Company in 1952. 


> Dr. David G. Braithwaite, Gage Ave- 
rill, and Heman R. Powers each has 
been promoted to assistant vice presi- 
dent, The National Aluminate Corpora- 
tion. Dr. Braithwaite is production 
manager and Averill, sales manager, for 
National Aluminate’s catalyst division. 
Braithwaite has been in the Nalco or- 
ganization close to 11 years. Averill 
joined the catalyst division as sales 
manager in 1949. Previous to then he 
managed catalyst sales for American 
Cyanamid. Powers has been Nalco field 
manager of industrial sales and service 


since 1951. 
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PNEUMATIC & 
HYDRAULIC 
Equipment 















CYLINDERS 


For air, oil, water, gas or steam opera 
tion —in standard and special diameters 
and stroke lengths. 


Write for Bulletin 500 © 


| VALVES | | 


For operating air and i 
hydraulic cylinders =| ee 
and motors, single and ee i 
double acting. Hand, & = 
foot, power and sole- { 


& ke x. has 
noid operated. Se . ate E 
Write for Bulletin 1000 e Nid e 


ci 


Ey 


For power operation 
and remote control of 
line valves. Adaptable 
to most any make, siz 
and type of valve, to 
operate against any 
line pressure, for any 
fluid medium, with any 





pressure. 
Write for 
Bylletin 512 
© “a a 
AIR-HYDRAULIC Hi 
PUMPS oS 
ss 
; t 
High pressure oil, Fara i} 
from plant air wy 
supply. For clamping, f' i 
drawing,forming, ‘k ey 
testing and other bu iy~ 
operations requiring 1” , 1 "a 
long high pressure : 
cycles without vibra- | i 
tion or overheating. a ve 4 
Ready for connection i 
to plant air and hy- bi 
em 
draulic lines. ’ Pe 








i Write for Bulletin 4000 









VALVES @ CYLINDERS 
AIR-HYDRAULIC PUMPS & BOOSTERS 
VALVE ACTUATORS © AIR HOISTS 


1608 San Pedro 
Los Angeles 15, Calif. 
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PALMYRA, NEW YORK 


Tulsa, Okla. 


Gerlach O-Ring Sear, 


FOR ROTATING PUMP SHAFTS 






A Sleeve Drive 
Balanced 
“O" Ring Seal 


Simple in Design, 
Leakless in Operation 


CS cases “OQ” Ring Mechanical Seals are made with a mini- 
mum of parts. This simplicity of design affords easy manufacturing 
adaptability of a Garlock “O” Ring Seal to withstand any liquid, 
whether mild, harmfully corrosive or extremely hazardous, on 
rotating pump shafts. The Garlock “O” Ring Balanced Seal will 
hold pressures up to and over 1000 p.s.i. 

The “O” rings are available in “Teflon,” Buna-N, Neoprene or 
Silicone. The metal parts contacting the liquid are available in any 
suitable metal. 

On centrifugal pumps handling chemicals, petroleum products, 
edible liquids, pulp liquors, and many other liquids Garlock ‘‘O” 
Ring Mechanical Seals are giving outstanding service. 

For positive sealing, easy installation and trouble-free service 
use Garlock “O” Ring Mechanical ‘Seals on your rotating pump 
shafts. Write us about your sealing problems or contact your 
Garlock representative. 


At the Tulsa Oil Show visit 
Booths 59-60 in the Texas Building 


THE GARLOCK PACKING 


COMPANY 


i, Pa 
ma (FARLOCK 
PACKINGS, GASKETS, OIL SEALS 


MECHANICAL SEALS 
RUBBER EXPANSION JOINTS 


Los Angeles, Calif. 

















Trade News 


> Dr. E. E. Lyder and Dr. Nathan 
Shlechter have become associated with 
Bechtel Corporation’s industrial diyj. 
sion at Los Angeles. Dr. Lyder, until he 











mi” ‘ 
E. E. Lyder 


N. Shlechter 


retired recently, has been general mana. 
ger of the El Segundo refinery of Stand. 
ard Oil Company of California. Dr, 
Shlechter joins the Bechtel engineering 
staff as a process design engineer in 
the fields of petroleum refining and 
petrochemistry. 


>» Angus A. MacDonald has been named 
assistant chief engineer in charge of 
two-way radio development, Motorola. 
Inc. Prior to his assignment to Motor- 
ola’s development activity, MacDonald 
was a section manager with Westing. 
house Electric Corporation. 


>» Richard N. Mathews has been elected 
vice president of Kewanee-Ross of 
Canada Ltd., and placed in charge of 
the firm’s new general offices in To- 
ronto. Mathews was serving as Kewanee- 
Ross’ West Coast manager with head- 
quarters in San Francisco prior to be- 
ing elected vice president of the new 
firm. He is a graduate of Oklahoma A 
& M. 


>» Charles J. Folger has been appointed 
Eastern representative and Clyde 
Chronister has been transferred to the 
Gulf Coast division of Orbit Valve 
Company. Folger will have his head- 





C. J. Folger 


C. Chronister 


quarters at Newark, Ohio. He is a 
graduate of Case Institute. Chronister, 
who has served in the Eastern division 
for the past 414 years and has been with 
Orbit Valve since 1948, goes to the 
Houston:office of Orbit. 


> Dr. Leland M. White has been ap- 
pointed assistant director of the research 
and development department of United 
States Rubber Company. Dr. White 
joined the company’s research and de- 
velopment department in 1940. He is 
succeeded in the latter position by Dr. 
B. C. Barton. Dr. White was graduated 
from Ottawa University, and The Uni- 
versity of Kansas. 
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Trade Personals 





» Robert P. Ensign has been appointed 
vice president in charge of sales, En- 
sign Carburetor Company. Harold W. 
Ensign has been made assistant chief 
engineer, and Roy K. Ensign holds the 

sition of development engineer. The 
frst two mentioned are the sons of Paul 
W. Ensign, the president, and Roy K. 
Ensign is the son of Roy F. Ensign, 
secretary and treasurer of the company. 


» J. C. Woods has been appointed di- 
vision sales manager and C. J. Stubble 
division tubular manager of the eastern 
division of The National Supply Com- 
pany. Both have served as assistant 





J. C. Woods 


C. J. Stubble 


managers of that division since 1950. 
Woods has been associated with the 
petroleum industry since 1926. He 
joined National Supply in 1944. Stub- 
ble joined National Supply in 1934. 

John W. Sawhill has been appointed 
division accountant in charge of the 
sales accounting office of The National 
Supply Company. Sawhill joined the 
company in 1943. 


> Walt Baum recently joined the sales 
force of American Iron and Machine 
Works Company and will be situated in 
Oklahoma City. He will specialize in 
the sale of production equipment. Baum 
has been with American Iron since 





J. Pritchett W. Baum 


1944. For the last four years Baum has 
been in Oklahoma City as manager of 
the American Iron pipe yard. 

John Pritchett will represent Ameri- 
can Iron in the Williston Basin area and 
has established his headquarters at 
Williston, North Dakota. Before join- 
ing the sales force, Pritchett worked in 
the American Iron shop as a machinist 
for two years before being made main- 
tenance foreman. 


> Richard H. Koehler, manager of Le 
Roi Company’s advertising and sales 
promotion department has assumed re- 
sponsibility for Le Roi’s public rela- 
tions program. Koehler joined Le Roi 
in October 1952. Prior to that time he 
was advertising manager of Stearns 
Magnetic, Inc. 











DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 





3X6 R2RSM *469) 
Type R2R Process Pump 














} 
at 
Type R2R Process Pump 





DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R, Heavy 
pumps can be disassembled without discon- duty, process pumps are available in eight 
necting the suction and discharge piping. een different sizes, enabling our engineers 
By first removing the spacer from the to furnish units specially designed and con- 
spacer type coupling, and unbolting the structed for the particular work to be per 
easing from the cradle the entire cradle formed. 

and complete rotating element can be re- Capacities: 50 to 2000 Gallons per minute. 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
discharge piping. 4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL AND RECIPROCATING PUMPS 


4040H 


Horizontal, Single Style, Double 

Acting, Piston Type, Close Clear- 

ance Pump. Designed to handle 
volatile liquids 





Close Coupled Centrifugal Pump 










4043 AA 
Pedestal Mounted Centrifugal Pump 


Horizon.al, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 





4798 3556 


Double Pedestal Bearing Centrifugal Durable Duplex Packed Piston Pat- 
Pump tern Steam Pump, Side Pot Type 






ESTABLISHED {869 


* DEAN BROTHERS PUMPS /N 
} /NDIANAPOL/S /ND. 


Se” 323 W TENTH Sr. ey 


"Branch Offices: NEW..YORK, N. Y., HOUSTON, TEXAS _ 
Representatives in Principal Cities 
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STAHMER OIL REFINERS 


FINEST B a WOOD SOLE 


SHOES 


The Palace, renowned = So For Comfort and Protection 


for 1 isi 
o ts exquisite rooms and WATER, OIL, and ACID PROOF — eliminates sickness and 
appointments, superb accidents caused by wet, cold and slippery floors. They are 


inexpensive and outlast all other footwear. Long wearing maple 


Cuisine and Seldsaesrelelaele soles — heavy leather double stitched uppers. Buckled or laced, 
Sizes 5 to 12. Priced as low as $2.90 a pair. Send for Catalog 3. 


700 ROOMS - 700 BATHS STAHMER SHOE CO., Davenport, lowa 


| POSITIVE OIL SHOW “IDENTIFICATION 
The | with MINERALIGHT Ultra-Violet 


(BLACK LIGHT) 


Make sure ycu don’t pass up possible pay! Make posi- 
tive core identification checks with new model 


. p i / 1 ’ MINERALIGHT SL long wave ultra-violet lamp. 
y Proved best by test for oil show analysis! 


No experience needed to operate. Lamp weighs only 
1 Ib. Models available for 110 volt AC or with adapter, 
. 110 volt DC current. Battery operated model for field 
use holds lamp, has built-in viewer for daylight ex- 
| amination. Easily portable. 


DNOND A. RIEDER, Send for illustrated brochure on how to de- 
GENERAL MANAGER tect and analyze petroleum in oil surface 


samples with ultra-violet. 
TELETYPE SF-706 -_ aid 
TELEPHONE EXBROOK 2-8600 ULTRA-VIOLET PRODUCTS, INC.@=*\ 


Dept PE. 145 Pasadeno Ave, South Pasadena, Calif 


X A.P.1I. PIPE COUPLINGS 
All Sizes and Types for Oil Field Use 


LINE PIPE COUPLINGS A.P.lI. CASING COUPLINGS A.P.I. 
Ye"’ to 12’’—Seamless and Special 4¥2"' to 13¥%’’—Long or Short 


Processed—Black or Galvanized 
HYDRAULIC COUPLINGS 
PLAIN TUBING COUPLINGS A.P.}!. V¥e"’ to 3’’—Seamless 
”” 
1” to 3 —Seamless REAMED AND DRIFTED A.I.S.I. 
%," to 12"—Seaml 1. P d 
EXTERNAL UPSET TUBING hs to Soontan or Spl. Process 


COUPLINGS A.P.I. DRIVE PIPE COUPLINGS 
%," to 3Y2’’—Seamless ¥%"’ to 12’’—Seamless or Spl. Processed 








Consult Our Nearest Quick Service Sales Office: 


Albany, N. Y.—Albert L. Becker, 434 Clinton Ave. Los Angeles—James A. Riordan Co., 1400 Santa Fe Ave. 
Baltimore—Ted Barto, 2301 N. Charles St. Minneapolis—Lin J. Krause, 200 Lumber Exchange 
Buffalo—W. E. Spencer Assoc's, 241 S. Elmwood Ave. Narbeth, Pa.—J. W. Worthington, 105 Forest Ave. 
Chicago—Harry A. Jay, 122 So. Michigan Ave. Newark, N. J.—Murray Eskin, Industrial Office Bldg. 
Denver—Earl H. Jones & Co., 1863 Wazee St. od ; a 
roit—Thomas L. Osberger, 19451 Livernois Ave New York—Henry Stein, 50 Cliff St. 
Po.-R. J. Moai, Bon 711 ' Portland, Ore.—Earl H. Jones & Co., 1233 NW 12th Ave. 
ea en ee ; Richmond, Va.—P. C. Abbott & Co., 15 E. Franklin St. 
mouth, Mass.—Wm. F. Bennett, 53 Minot St. 
son, Mo.—Wm. H. Heckenberg, 635 N. Florissant Rd. San Francisco—Earl H. Jones & Co., 1150 Folsom St. 
ston—Henry H. Paris Distributor, Inc., Box 932 Seattle—Earl H. Jones & Co., 819 Thomas St. 


SEE US AT THE OIL SHOW — TULSA — MAY 14-23 


WHEELING MACHINE PRODUCTS COMPANY 


ELM GROVE STATION WHEELING, W. VA. 
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» The World’s Oilfields, The Eastern Hemisphere, Science of 
Petroleum Volume VI, Part 1. Edited by V. C. Illing, Oxford 
University Press, 114 Fifth Avenue, New York 11, New York. 
Price, $20. Pages, 174. 

In this book thirty leading geologists review present know- 
ledge on the oil fields of the Eastern Hemisphere. Its four sec- 
tions comprise Europe (other than Russia and parts of eastern 
Europe), the Middle East, the Far East (including Australasia ) 
and Africa, and within each section the various countries are 
covered by separate contributions. Bibliographies and numer- 
ous maps and figures are included. Thus an authoritative sur- 
vey is given of material otherwise only to be found in scattered 
journals and in the archives of oil companies. 


» Jackson County Oilmanac, published by Five Star Oil Re- 
port, Petroleum New Corporation, Box 331, Houston, Texas. 
Compiled and edited by Frank J. Gardner. Price, $10 to Five 
Star Report subscribers, $15 to non-subscribers. Pages, 196. 


This is the fourth in the County Oilmanac series. Although 
geological literature makes little mention of Jackson County, 
Texas, its importance as an oil-producing area hung in the 
balance for many years. 

Included in the book are five maps, log, production, and re- 
serve statistics, numerous charts and figures. Gas was discov- 
ered near Edna in Jackson County in 1926, and mention was 
made of it in the Bulletin of the American Association of 
Petroleum Geologists. At the time, it was noted that the gas 
was possessed of a peculiar turpentine odor and was some- 
times accompanied by a light oil having the same odor. Three 
wells had been completed to date. Another report on Jackson 
County appeared in 194] dealing with the geology of the only 
field. In 1943 two other articles appeared on the county. 








Now your EARS can "SEE" 
those hidden troubles 





... Cuts servicing and maintenance costs 


Most effective instrument ever developed 
for pin-pointing and identifying mechanical 
defects. Saves time and dollars tracking 
down troubles in bearings, gears, mechan- 
isms . . . detects leaks, knocks, piston 
slaps—any defects that make a sound. 
A precision instrument of Marsh qual- 
ity, sensitive to faintest sounds... . 
with handy probe and headband as 
illustrated. A remarkable tool, mod- 
erately priced. 


MARSH INSTRUMENT CO. 


Sales affiliate of Jas. P. Marsh Corporation 
Dept. M, Skokie, Illinois 
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See us at 


BOOTHS 


doe Hudson 
Spec. Pet. Rep. 





Truce. Zimmerman 
Div. Mar., Daiias 


Sherman Hagler Bay Miltenberger 


io St. Levis 


Frank Weber, Div. Mgr., 
Kansas City 


Elmo Connolly 
' Odessa Kansas City 


ss 


Bob Polfock 
Wichita 





Stop in and see us at Booths 22 & 23 in the Texas 
Building. Chances are you'll be able to talk to the Oakite 
man from your own neighborhood. He'll be glad to see 
you, talk to you about your cleaning and descaling 
problems. Ask him about your towers, heat exchangers, 
compressors; about reconditioning drums and salvaged 
parts; about stripping paint and removing rust. 


If you can’t get to the show, write Oakite Products, Inc., 
44C Rector St., New York 6, N. Y. 


cavize? INDUSTRIAL Ce bay 
t' 


of U.S. & Canada 
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* When emulsion breakers fail to do a good job, re-treating — or rolling —tanks is a time- 
consuming, costly job that can be positively eliminated with the proper Visco Treatment. 


Oil on this lease 
late TREATED 


Put your lease into the picture above ... It 











can be the same story with your oil and 
Visco Emulsion Breakers, aimed at consist- 
ently producing dry oil at lowest treatment 


cost per barrel. 


Call Houston, Capitol 7300, collect, for 


fast action by competent Visco Field Service. 


VISCO PRODUCTS COMPANY 
INCORPORATED 
City National Bank Building 
Houston 2, Texas 


f % 


VISCO VS SOLVENT 


New, high-flash-point solvent for wax, 
grease, paint, oil-treating chemicals, and 
fusible or soft resins. Safe to use on skin, 








4 


MDOP”... .consistentiy EFFICIENT 


DEHYDRATING AND DESALTING CHEMICALS 


metal or wood. Available now in 5-gallon 
cans and 55-gallon drums. Write or call 
for full details and prices. 
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(A) PIPE PROTECTORS 


‘New hydraulic equipment for install- 
ing protectors on drill pipe has been an- 
nounced by Bettis Rubber Company. 
Protectors can be installed while pipe 
is on the rack, while it is suspended in 
the derrick, or while going into the hole. 
Equipment is readily portable and can 
be quickly set up anywhere. 


Circle letter (A) on reply card. 
(B) CONSERVATION REGULATOR 


Oceco division of The Johnston and 
Jennings Company has developed, and 
after exhaustive tests in its experimental 
laboratory, is introducing its new V-130 
Hi-Flo vapor-tite membrane seating 
conservation regulator. Valve is said to 
have greater flow capacity, size for size, 
and pressure for pressure, especially at 
the lower pressures, than available be- 
fore in a commercial conservation valve. 


Circle letter (B) on reply card. 
(C) MOTOR GRADER 


Front wheel lean and power circle 
turn are now offered as optional equip- 
ment for the Allis-Chalmers 40 hp. 
8800-lb tandem drive Model D motor 
grader. These new accessories increase 
the versatility of this grader so that it 
meets more work requirements in this 
class grader than ever before. Mechan- 
ism for the front wheel lean includes 
axle and steering knuckles, additional 
tie bar, and wheel lean cylinder. 


Circle letter (C) on reply card. 


Allis-Charlmers Tandem Drive Motor. 
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New Machinery and Supplies 


Use reply card to procure promptly | 
complete information and prices of 
products described here in brief. 


Cirele corresponding letter or letters on reply card 


(D) WELL GAS LOGGER 


A new version of the well gas logger 
has been announced by the Petroleum 
Instrument Company. The instrument. 
first introduced in 1938, has been de- 
veloped to its present automatic record- 
ing stage and further simplified for 
continuous well logging. It is designed 
to be adaptable to any type rig and re- 
quires a chart change only every 24 
hours. 


Circle letter (D) on reply card. 
(E) GATE VALVE 


A valve design has been embodied in 
the Grove Regulator Company “Seal-O- 
Ring” gate valve. As a full opening con- 
duit type valve, the “Seal-O-Ring” pro- 
vides an impassable seal that shuts off 
bubble-tight without resorting to 
wedges, plugs, lubricants, or other pack- 
ing devices. A port-plate slides open 
and closed between floating self-align- 
ing dual sealing rings. 

Circle letter (E) on reply card. 


(F) FIRE EXTINGUISHERS 


A new line of portable carbon dioxide 
fire extinguishers, with a faster-acting 
valve, has just been announced by the 
American-LaFrance-Foamite Corpora- 
tion. Five Alfco models of this design 
are available: Model No. 2%, 5, 10, 15, 
and 20, the model numbers denoting 
also the weight capacity of the respec- 
tive units. 

Circle letter (F) on reply card. 





(G) SIGNAL ALARM UNIT 


Russell and Stoll Company, Inc., an 
nounces Monolarm—a signal alarm unit 
designed for flow line and graphi 
panels. Monolarm takes up minimum 
space on front and back of panelboards 
Advantages of Monolarm include: A 
single narrow bezel and button fits ints 
a flow or graphic line diagram withou 
interrupting design story, etc. 

Circle letter (G) on reply card 


(H) OIL DIFFUSION PUMP 


A new development in oil diffusion 
pumps is the new Cenco OD-25. This 
unit features a departure from conven 
tional design making, is easy to tak: 
apart for cleaning and may be quickly 
connected or disconnected. Unit con 
sists of only three basic parts, jet mani 
fold, jacket and boiler. 


Circle letter (H) on reply card 
(1) PLASTIC PUMP 


A new solid plastic centrifugal pum, 
made of a composition containing 
phenol-formadehyde resin or furfury! 
alcohol resin and an inert filler of as 
bestos or graphite for handling acids, 
bases, salts, etc., has been introduced by 
centrifugal pump division of Mission 
Manufacturing Company. New pump 
features a solid plastic concentric cas 
ing with solid plastic semi-open impel! 
ler. Design contains long heavy bearing 
housing that insures alignment. 


Circle letter (1) on reply card 


Solid Plastic Centrifugal Pump. 





































New Equipment 





PUMPING UNIT 
for shallow wells. 


(J) PUMPING 
UNIT 


Alten Foundry and 
Machine Works, Inc., 
has added a new 
pumping unit to the 
Alten line, the 
A-40-L. Although this 
unit is designed for 
shallow wells, it has 
an extra long stroke. Full length of 
this stroke is 30 in., but it is adjust- 
able to 26 or 22 in. Samson post, frame 
and beam are of all-welded steel con- 
struction. 


Circle letter (J) on reply card. 
(K) NICKEL-PLATING PROCESS 


A new, chemical process for applying 
nickel without electrolytic equipment 
was recently announced by General 
American Transportation Corporation. 
The company claims it is not a substi- 
tute or alternate for electroplating. 
Known as “Kanigen,” this process prom- 
ises economies in many applications by 
making non-corrosive, expensive, or 





wear-resistant machined parts unneces- 
sary, by speeding up production, etc. 
Circle letter (K) on reply card. 


(L) PRESSURE SWITCH 


Meletron Model 314 comes in six 
classes of proof pressures (to 500, 1500, 
3000, 4500, 6000, and 12,000 psi). They 
provide accurate sensing of system pres- 
sures over an adjustable range of 15 
psi to 10,000 psi, suitable for liquid, 
gas, or water systems. The switch will 
actuate at any predetermined pressure 
over the adjustable range, and is avail- 
able with external adjustment if re- 
quired. Barksdale Valves. 


Circle letter (L) on reply card. 











Leading Processor 


SHORTENS OPERATION 
from 65 to 45 Min. 


r~> with Nicholson Steam Traps 


Records of a recent installation of Nicholson steam 
traps, by a large processor, show they cut heating 
cycles 30%; e.g., one operation was shortened from 
65 to 45 min. Nicholson units keep equipment full 
of live steam because: 1) they operate on lowest 
temperature differential; 2) have 2 to 6 times 















average drainage capacity. Also record 
low for steam waste; and maximum air- 
venting capacity, Widely specified for 
preventing damage to thin 
gauvages; eliminate cold 
blow in unit heaters. 


5 TYPES FOR 





217 OREGON ST. 
WILKES-BARRE, PA. 


plated steel. 





to 250 Ibs. BULLETIN 152. 
HIGH-PRESSURE FLOATS — Stainless, monel, steel! or 


ating mechanisms and as tanks or vessels. BULLETIN 650. 


> 





“= lite 


EVERY PURPOSE — Size 4” to 2’; pressures 


Welded. In all sizes and shapes; for oper- 








Ui NICHOLSON} Wy 





TRAPS -VALVES-FLOTES 


E-58 
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(M) LPG ENGINE 


Production of a new and smaller Gold 
Comet engine, designed and built speci. 
fically for liquefied petroleum gas, has 
been announced by Reo Motors, Inc. 
The new power plant has a 255-cu jn, 
piston displacement. The new engine jg 
available as an option in Reo’s Model 
F-20 truck series. It develops 100 hp at 
3400 rpm; 182 ft of torque at 1600 rpm, 


Circle letter (M) on reply card. 
(N) CONTROL VALVE 


The Annin Company announces a 
new combination automatic and manual 
control valve, models 1520 SMW and 
1560 SMW, utilizing advantages of the 
Domotor control unit plus the versatil. 
ity of handwheel operation. Automatic 
operating principle of the Domotor 
valve employs a sealed piston actuated 
by internal pressures, combined with 
a built-in null type positioner. 

Circle letter (N)on reply card. 


(O) MASS SPECTROMETER 


Consolidated Engineering Corpora- 
tion’s new Model 21-610 mass spectrom- 
eter is reported to make precise, almost 
immediate measurement of any process- 
gas constituent within its range. The 
mobile 21-610 meets production and 
plant demands. Either the major consti- 
tuents of a process-gas or trace impuri- 
ties can be monitored. Atmospheric 
pressure sampling of gas-streams elimi- 
nates pressure controlling equipment. 


Circle letter (0) on reply card. 
(P) TEST TANK 


Accurate data on blending of fluids in 
big tanks is obtained with the help of a 
70,000-gal test tank recently erected by 
Mixing Equipment Company, Inc. 


Quantitative studies on blending oper- 






ations in the 20-ft diameter, 30-ft high 
tank provide data on single and multiple 
installations of side’ entering mixers, lo- 
cation of multiple units, and angle of 
entrance of mixers. Comparisons be- 
tween mechanical mixers, air agitation 
and liquid jets can be made. 


Circle letter (P) on reply card. 
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(Q) PLUGGING ASSEMBLY 


B and W Incorporated offers an open 
hole plugging assembly, which permits 
jerrick floor installation of B and W 
Hinged Nu-Coil scratchers or B and 
W rotating scratchers on 27% in. tubing, 


or 34%-in. and 414-in. drill pipe, through 
the usage of B and W split, button type 
clamps. Welding on the B and W drill 
pipe which is used for drilling would 
result in twist-offs. Moving of special 
plugging assemblies is expensive and 
causes rig delays. Special plugging as- 
sembly will cover 6-30 ft singles (180 ft) 
of drill pipe or tubing. 
Circle letter (Q)-on reply card. 


(R) LINE CASING 


Development of tubing to meet the 
demands of present and future deep 
wells has been announced by Spang- 
Chalfant Division of The National Sup- 
ply Company. Known as Spang extreme 
line tubing, it is a companion product 
to Spang extreme line casing, which has 
enjoyed world-wide acceptance for. a 
number of years. 


Circle letter (R) on reply card. 


((S) ROLLER CHAIN SPROCKET 


Morse Chain Company, a Borg-War- 
ner Industry, announces a new line of 
taper-lock stock roller chain sprockets, 
as an addition to their present line of 
stock plain-bore sprockets. Taper-lock 
sprockets offer the advantages of imme- 
diate off-the-shelf availability from dis- 
tributors’ stocks to meet the require- 
ments of most industrial applications 
while eliminating the delay and extra 
expense of reboring to fit shafts. 


Circle letter (S) on reply card. 


(T) WALL SCRATCHER 


Baker Oil Tools, Inc., has developed 
a new wall scratcher. The new Baker 
scratcher is built to withstand the rigors 
of down-hole travel and rough usage. 
The scratcher features a unique scratch- 
er wire design and mounting principle. 


Circle letter (T) on reply card. 
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New Equipment 
(U) IGNITION SYSTEM 


A new system that generates and har- 
nesses static electricity for ignition, was 
announced by Heckethorn Manufactur- 
ing and Supply Company. Societe 
Anonyme de Machine Electrostatiques 
of Grenoble, France, commonly known 
as S.A.M.E.S. and Heckethorn have 
agreed on giving the Heckethorn Com- 
pany the right to manufacture and dis- 
tribute the new ignition system in the 
United States and Canada. 


Circle letter (U) on reply card. 
(V) PLUNGER POWER PUMP 


Development of the first member of a 
family of triplex horizontal plunger type 
power pumps has been announced by 
The National Supply Company. Type 
F-90 Triplex pump, is a 5-in. stroke 
single-acting pump, rated at 90 hydrau- 
lic horsepower output at maximum 
speed of 360 rpm, requiring 100 brake 
horsepower input. It is available either 
with a large (or low pressure) fluid 
end, accommodating 214 in. to 31% in. 
diameter plungers or with a small (or 
high pressure) fluid cylinder with 1144 
in. to 214 in. diameter plungers. 


Circle letter (V) on reply card. 
(W) SEAMLESS STEEL TUBING 


A new process of “hot extrusion” to 
form high-alloy seamless steel tubing 
and shapes has been developed by Na- 
tional Tube Division of United States 
Steel Corporation. The process, named 
“Ugine Sejournet” after its French in- 
ventor, utilizes the same principle as 
pressing toothpaste from a tube. In this 
case the “toothpaste” is a steel slug 
heated to 2250 deg to make it plastic. 
The “squeeze” comes from a 2500-ton 
hydraulic press, which forces the steel 
slug through a die to convert it to 
tubing. 


Circle letter (W) on reply card. 
(X) PIPE LINE METERS 


A complete series of Brodie BiRotor 
meters for pipe line metering has been 
developed. Nineteen basic models offer 
a capacity range from 170 to 1800 bbl 
per hour, pressures from 125 to 1000 
psi. Brodie BiRotor meters have been 
in continuous pipe line operation for 
several years with little maintenance re- 
quired, according to the manufacturer. 
Smooth continuous delivery, vibration- 
less operation, simplicity of just two 
moving parts with no metal-to-metal 
contact in BlRotor measuring element. 


Circle letter (X) on reply card. 


(Y) BLOCK AND HOOK 


Ideco’s “Big Shorty” is latest addi- 
tion to the Ideco block line. Rated at 
400 tons, it has been designed for deep- 
est drilling. A convertible feature has 
been incorporated in this new block. It 
can be initially provided as a conven- 
tional traveling block and then later 
changed, in the field, into a combina- 
tion block and hook by the addition of 
the Shorty Block hook assembly. Uni- 
tized in this manner, the “Big Shorty” 
has an overall length of only 12 ft 8 in. 


Circle letter (Y) on reply card. 
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WOOD-LINED 
STEEL PIPE 
IS IMPORTANT TO 
THE 
PETROLEUM INDUSTRY 


1 Non-corroding 








2 Unexcelled 
flow characteristics 


3 Long internal life 


4 Unexcelled cushioning 
capacity against pulsations 
vibrations and other 
mechanical influences 


5 Low cost 


Combines the strength of steel with the 
durability of wood. Recommended for salt 
water lines, desalting service, dilute caustic 
soda and polysulfide transport, acid wastes 
cooling tower service and oil gathering lines 
Operating service up to 250 p.s.i. and 180°F 
Higher pressure ratings for special service re 
quirements. All pipe flanged and available in 
10’ and 20’ standard lengths or custom fabri 
cated to specifications. Diameters 4” thru 48” 
Easy to cut and re-flange. All flanges have 
standard ASME bolt circle. 


Wood-lined fittings in standard and 
special designs for all diameters. For 
catalog and additional infermation, 
write Dept. PE. 


KICHIGAN PIPE COMPANY 


Michigan 


Bay City ° 





To obtain more information on products advertised see page E-55 







anufacturers of W ood-Stave, Saran Rubber-Linew® 
Stainless Steel and Monel Piping 
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New Equipment 
(Z) COATINGS 


Saran Protective Coatings Company 
has announced a new chemical and cor- 
rosion resistant rubber base coating 
formulated with a heat-stable thermo- 
plastic resin obtained by the copoly- 
merization of styrene and butadiene. 
Features of the coating are: Produces 
films that are exceptionally tough, hard, 
and inert to most chemicals. 


Circle letter (Z) on reply card. 
(AA) SPLIT-CASE PUMP 


Peerless Pump division, Food Ma- 
chinery and Chemical Corporation, has 
recently completed the modernization 
and consolidation of a complete line of 
2, 3, 4, and 5-stage, split-case pumps. 
Designated as its Type TU line, these 
pumps are offered in 2-stage designs 
with capacities up to 3000 gpm and 
heads up to 800 ft and for liquid tem- 
peratures up to 300 F. 


Circle letter (AA) on reply card. 
(AB) CONTROL HOSE 


A new line of high-pressure hydraulic 
control hose has been developed by 
Quaker Rubber Corporation, Division 
of H. K. Porter Company, Inc. Capable 
of withstanding pressures up to 5000 
psi, Quaker’s hydraulic hose is rein- 
forced with fine, high tensile steel wire 
to give maximum flexibilty and burst 
resistance under shock loads. This flexi- 
bility is retained at temperatures from 
—40 to 250 F. 

Circle letter (AB) on reply card. 


(AC) PLASTIC PIPE 

Kraloy “D-500,” a new rigid vinyl 
plastic pipe that can handle corrosive 
chemicals at 500 psi working pressure 
(77 F temperature), is now available in 
14 to 4 in. sizes with all necessary 
molded fittings, according to Kraloy 
Plastic Pipe Company. The new “D-500” 
plastic pipe is highly corrosion resistant 
and can be satisfactorily used for the 
transmission of practically all chemi- 
cals, including oxidizing agents, at tem- 
peratures up to 190 F. 


Circle letter (AC) on reply card. 
(AD) SEAL COUPLING 


Aeroquip Corporation has developed 
a new slide seal coupling that permits 
instant connection-and disconnection of 
fluid-carrying lines by means of a sim- 
ple push-pull action. The motion is 
similar to that used when inserting and 
removing a plug from an electrical out- 
let. Consisting of two 2-piece die-cast 
aluminum assemblies with rubber “O” 
rings, the slide seal coupling is light- 
weight and compact. 


Circle letter (AD) on reply card. 
(AE) RECTIFIER LINE 


In order to meet the requirements of 
a wide range of industrial applications, 
INET, Inc., has enlarged its line of 
heavy duty power supplies. Standard 
models range from 2.5 to 250 kw-d-c 
output, and include units specially de- 
signed for marine, mining, elevator and 
many industrial uses. 

Circle letter (AE) on reply card. 
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(AF) PRESSURE CONTROLS 


This new Mercoid Corporation Con- 
trol incorporates a single bourdon tube 
that actuates two independently adjust- 
able Mercoid magnet operated mercury 
switches. A calibrated dial with two 





outside adjustments is provided for set- 
ting the pressures at which each switch 
operates. Upper pointer indicates the 
operating point of the high pressure cir- 
cuit and the lower point indicates op- 
erating point of low pressure circuit. 
Circle letter (AF) on reply card. 


(AG) WALL SCRAPER 


Grant Oil Tool Company announces 
a new three-blade wall scraper that has 
a minimum of working parts; no links 
or cables to wear, lock, or occasion 
down-the-hole trouble; and is capable 
of covering the entire range of oil field 
scraping operations. 

Circle letter (AG) on reply card. 


(AH) PLASTIC PIPE 

Kraloy “D-500,” a new rigid vinyl 
plastic pipe that can handle corrosive 
chemicals at 500 psi working pressure 
(77 F), is now available in 14 to 4-in. 
sizes with all necessary molded fittings, 
according to Kraloy Plastic Pipe Com- 
pany, Inc. The new pipe, made from a 
Kraloy formulation, is corrosion resist- 
ant and can be satisfactorily used for 
transmission of almost all chemicals. 

Circle letter (AH) on reply card. 


(Al) TAPE 

Dow Corning Silastic R tape has re- 
cently been modified and improved. The 
tape now available is stronger and 
tougher, without any sacrifice in the ex- 
cellent dielectric properties. Water ab- 
sorption of Silastic R tape is sufficiently 
low that after seven days exposure to 
100 per cent relative humidity, its di- 
electric properties are still very good. 
the company reports. 

Circle letter (AI) on reply card. 


(AJ) TROUBLE DETECTOR 

A new tool, designed specifically for 
locating and diagnosing mechanical 
troubles through the medium of sound. 
has been developed by the James P. 
Marsh Corporation. Based on proved 
scientific principles, this instrument is 
claimed by the manufacturer to detect 
and pin point imperfections in all types 
of mechanical equipment. 

Circle letter (AJ) on reply card. 


(AK) AIR-COOLED ENGINE 


Most recent addition to Wisconsin 
heavy-duty air-cooled engine line is the 
new 4-cylinder, V-type Model VG4p 
This engine has a 3%-in. bore, din 
stroke and 154 cu in. displacement, de. 
veloping a peak rating of 36 hp at 2209 
rpm, according to the manufacturer. 
Wisconsin Motor Corporation. The 
Model VG4D, it is claimed, is a smooth. 
running, even-firing engine, designed to 
provide the extra margin of power 
needed for operating equipment within 
a 24 to 36 hp range. 

Circle letter (AK) on reply card. 


(AL) VOLTAGE CONVERTER 


The Teleducer, Type 24A, automatic. 
ally converts analog voltages into deci- 
mal digits with an accuracy of 0.1 per 
cent (1000 counts full scale), Telecom. 
puting Corporation announces. Tele. 
ducer operates upon demand, digitizes 
an input voltage, and holds the digital 
representation for a controllable period 
of time for purposes of display, record. 
ing or any desired readout form. The 
digital output can be recorded by means 
of punched cards, an electric typewriter, 
magnetic tape or punched tape. 


Circle letter (AL) on reply card. 
(AM) POWER UNIT 


Stewart and Stevenson Services, in 
cooperation with the Chrysler Corpora- 
tion industrial engine division, has in- 
troduced a new Chrysler quad, which 
is a heavy-duty gas/butane power unit 
consisting of four banks of cylinders 
driving a common power take-off shaft. 
Arrangement of the engine permits op- 
eration as a single 500 maximum horse- 
power unit or, if desirable, where frac- 
tional loads are encountered, one or 
more of the four banks of eight cylin- 
ders each may be clutched-out by 
merely disengaging a friction clutch. 

Circle letter (AM) on reply card. 


(AN) TRACK-TYPE SHOVEL 

A mobile track-type shovel of two- 
yard capacity is available from Cater- 
pillar Tractor Company, called the No. 
6 Shovel. It will be powered by a 66- 
drawbar-horsepower crawler on a non- 
oscillating track frame, and is an in- 
tegral unit with the tractor shovel frame 
bolted and welded at widely’ separated 
points on the tractor engine support 
channels and the transmission housing. 
Dumping height is 10 ft 9 in. 


Circle letter (AN) on reply card. 
(AO) DIGGERS 


A lightweight portable, one-man dig- 
ger that replaces hand methods used by 
oil exploration crews in digging blast 
echo mike holes has been developed by 
Eugene John Freeman and Company. 
Model 63 S, the instrument digs 6-in. 
holes 3 ft deep in just one minute; for 
holes 6 ft deep, there’s the Super Hole- 
A-Minit Kit, Model 636 S. Super Hole- 
A-Minit operates with any air drill 
equipped with standard Jacobs chuck 
or it may be used with a half-inch or 
larger electric drill. 


Circle letter (AO) on reply card. 
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Trade Literature 





Publication will 
be sent free. 


(AP) HYDRAULIC PRINCIPLE 

An 8-page bulletin discussing the 
Berry hydraulic principle has been pub- 
lished by Berry Division, Oliver Iron 
and Steel Corporation. The bulletin is 
profusely illustrated with diagrams ex- 
plaining the hydraulic power transmis- 
sion system. All Berry units are reversi- 
ble and may be operated as a pump or 
motor without any alteration whatso- 
ever. Distributors for Berry division are 
Fluid Power Corporation. 


Circle letter (AP) on reply card. 


(AQ) ROTARY PUMPS 


George D. Roper Corporation has 
published a new catalog 953, which il- 
lustrates and describes complete line of 
Roper rotary pumps and a new 36-page 
handbook entitled, “How to Solve 
Pumping Problems.” This booklet has 
an introduction that explains and illus- 
trates the operation of rotary gear 
pumps. Three sample problems show 
the computations necessary to apply 
these pumps on representative jobs. 


Circle letter (AQ) on reply card. 
(AR) LUBRICATION SYSTEMS 


Trabon centralized lubrication sys- 
tems are discussed in Bulletin 529 just 
published by Trabon Engineering Cor- 
poration. The Trabon Type “M” sys- 
tems are piston type dividing devices 
that proportion the lubricant discharged 
by a pump to the bearing of a machine. 
Feeder sections, each containing their 
own fitted metering piston, are mani- 
folded into distributor assemblies to 
serve groups of bearings. 


Circle letter (AR) on reply card. 


(AS) LIQUID LEVEL GAGES 


Jerguson Gage and Valve Company 
has published a set of new data units 
on liquid level gages. Nine sheets are in- 
cluded in the set covering complete line 
of liquid level gage valves for both 
tubular and flat gages, regular, offset, 
and with union connections to gage. 
Complete specifications with illustra- 
tions showing cross sections, roughing 
dimensions, standard and optional con- 
nections available. 


Circle letter (AS) on reply card. 


(AT) PUMP ANCHORS 


_ The Guiberson Corporation has pub- 
lished a 4-page, 2-color bulletin on its 
hydraulic pump anchors. For parallel 
string “free pumps” for rod pumps 
these new Guiberson anchors provide an 
ease of setting, and simplified release in 
two models. Anchor sets automatically 
as soon as fluid level in tubing is higher 
than casing fluid level. 


Circle letter (AT) on reply card. 
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(AU) PUMPS, VALVES 


The Denison Engineering Company 
has announced two new bulletins—one 
on pumps, motors, pumping units, con- 
trols, and the other on new multi-range 
flow controls, pressure controls, and 
check valves. The first bulletin describes 
typical HydrOILic pumps and controls, 
many built for circuit pressures up to 
5000 psi. In addition HyrdOILic con- 
trols feature space saving compactness 
that helps simplify circuit design, 
eliminates piping through  subplate 
mounting, and reduces cost. 

The Denison flow control can be set 
for more than one application without 
the necessity of making changes in 
spools or alterations. 

Circle letter (AU) on reply card. 


(AV) PIPE LINE FELT 


Middle West Coating and Supply has 
announced that a new Nicolet general 
catalog and a brochure on the new 
product known as “Vitrabestos,” a new 
asbestos pipe line felt are available. 
Vitrabestos is manufactured by Nicolet 
Industries, Inc., and features greater 
application strength, longer rolls due 
to 10 lb per square weight, flexibility, 
soil stress resistant, etc. 


Circle letter (AV) on reply card. 


(AW) INDUSTRIAL PIPING 


Michigan Pipe Company has _ pub- 
lished a folder of looseleafs for material 
on modern industrial piping. The leaves 
are fully illustrated. Topics discussed 
are: Wood stave pipe, wood lined pipe, 
saran rubber lined pipe, stainless steel 
tubing (fabricated), monel metal tub- 
ing (fabricated). 


Circle letter (AW) on reply card. 


(AX) WATER-COOLING 
OF ENGINES 


The International Nickel Company, 
Inc., has published an 8-page illus- 
trated bulletin dealing with problems 
in water cooling of diesel engines, es- 
pecially a “dynamic” pitting encoun- 
tered in various services. Reasons are 
given for failure of protective measures 
to stand up in service and certain steps 
are outlined that may be expected to 
provide effective remedies. 


Circle letter (AX) on reply card. 


(AY) CONTROL INSTRUMENTS 


Minneapolis-Honeywell Regulator 
Company has published Catalog 1530, 
“ElectroniK Controllers,” comprising 
56 pages describing all types of Elec- 
troniK control instruments which are 
used to measure and control a multi- 
plicity of process variables. Included 
are detailed specifications and control 
action descriptions and ratings for both 
electric and pneumatic type controllers. 


Circle letter (AY) on reply card. 


(AZ) ENGINES 


Publication of a new three-color, 16 
page bulletin on the design, construc 
tion, operation, and application of Nord 
berg two-cycle Duafuel engines is an 
nounced by Nordberg Manufacturing 
Company. Nordberg Duafuel engines 
described in Bulletin 202 are built with 
either high or low pressure fuel inje« 
tion systems to meet specific operating 
conditions. Engines, built in 29, 214% 
and 171,-in. cylinder bore sizes, are de 
signed to burn gas plus pilot fuel, fue! 
oil only, or proportions of either. 


Circle letter (AZ) on reply card 
(BA) DATA SHEET 


Minneapolis-Honeywe!! Regulato: 
Company has announced a new instru 
ment data sheet No. 4.4-5 describing the 
Drever ammonia dissociator unit with 
integral Brown controller, which auto 
matically produces controlled atmos 
phere for heat treating and other appli 
cations where an insert atmosphere is 
required. Operation of the unit is from 
liquid bottled ammonia and production 
of nitrogen-hydrogen atmospheres from 
this source is greatly less expensive 
than from these bottled gases. Data 
sheet describes this unit produced by 
Drever Corporation. 


Circle letter (BA) on reply card. 
(BB ELECTRICAL INSULATION 


“Quinterra-Quinorgo,” is the title of a 
new 32-page publication just issued by 
Johns-Manville. It gives information 
about electrical insulations made of 
purified asbestos. Publication is both a 
manual of facts and a descriptive bro 
chure. For the designer of electrical 
equipment there are tables giving test 
data on physical and electrical prope! 
ties. Test methods are fully explained 
and there is a separate table for each 
type of Quinterra and Ouinorgo. 

Circle letter (BB) on reply card 


(BC) LAMINATIONS 

Allegheny Ludlum is presenting a 
greatly expanded description of lamina- 
tions in the fifth edition of its trans 
former lamination catalogue. Included 
is technical information and full-siz 
drawings of all the available standard 
shapes. These laminations are obtain. 
able in a large number of magneti: 
materials and a variety of thicknesses 
Each lamination is provided with a 
weight table to assist in ordering. Th 
company’s magnetic shield fabricating 
facilities are also described. 


Circle letter (BC) on reply card. 
(BD) METAL HOSE 


A new two-color bulletin on CMH 
flexible metal hose has just been ré 
leased by Flexonics Corporation. This 
bulletin emphasizes the wide range of 
hose types and assemblies availabl 
from this manufacturer, with over 50 
years of background in metal hose fab 
rication. One section pictures some of 
the more common flexible hose installa- 
tions, while another includes an appli 
cation chart, etc. 


Circle letter (BD) on reply card 
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Trade Literature 


(BE) CENTRIFUGAL PUMPS 


Allis-Chalmers single-stage, double- 
suction centrifugal pumps (Type S) 
are described in a newly revised bul- 
letin released by the company. The 
pumps, made in 66 standard sizes, are 
individually engineered to specification. 
In addition to providing data on the 
pumps’ construction features, bulletin 
explains how to figure pumping head, 
carries tables of available sizes, etc. 

Circle letter (BE) on reply card. 


(BF) HEAT EXCHANGERS 


A 12-page, illustrated bulletin on air- 
cooled heat exchangers for a wide vari- 
ety of industrial cooling and condensing 
applications has been issued by The 
Fluor Corporation. Known as Fin-Fan 
heat exchangers, the units described are 
of the forced draft type and are de- 
signed to cool liquids or gases at pres- 
sures up to 5000 psi and temperatures 
as high as 1500 F. 


Circle letter (BF) on reply card. 
(BG) TELEMETERING 


A new booklet on telemetering has 
just been published by The Bristol Com- 
pany. The booklet, Bulletin M1710, con- 
tains information on the use of the com- 
panys Metameter telemetering instru- 
ments for remote recording, indicating, 
and automatic control of variables over 
distances ranging from a few feet to 
many miles. Timely information and 
engineering data are included. 





(BH) V-BELT CATALOG 


A new fractional horsepower V-belt 
catalog for use in servicing light duty 
applications has been announced by 
Raybestos-Manhattan, Inc., Manhattan 
Rubber Division. In this catalog belts 
are listed according to the new industry- 
standard numbering system. Various 
type machines are listed together alpha- 
betically by company or trade names 
for convenience in determining the 
proper belt. 


Circle letter (BH) on reply card. 


(BI) ROTARY DRILLING 


The National Supply Company has 
published a four-page bulletin—No. 
389—describing a new Ideal Type A 
over-running clutch. Purpose of clutch 
is. to speed up rotary drilling of oil and 
gas wells and to protect the drawworks 
and brake from impact loads. The new 
bulletin illustrates all working parts 
and the principle of operation. 


Circle letter (BI) on reply card. 
(BJ) STRIP-CHART RECORDER 


To describe in considerable detail the 
design and construction features of the 
strip-chart Model S Micromax recorder, 
Leeds and Northrup Company has just 
published an extensively revised, 40- 
page catalog, “Model S Micromax Indi- 
cating Recorders And Controllers”— 
Catalog ND44(1). Publication graphi- 
cally displays interior views of the 
Micromax instrument. 





Circle letter (BG) on reply card. 





‘TO FIT THE 


TO FIT THE 
MACHINE 


Circle letter (BJ) on reply card. 






Photo courtesy Oil & Gas Journal 


Here a husky pair of 3%” x 3%” Wisconsin Heavy-Duty Air-Cooled Engines 
(Model VF4D) are operating booster pumps for a pipe line outfit down in 
Midland County, Texas. The “Great Outdoors” is their natural element, regard- 
less of weather or season and the day-in, day-out heavy-duty dependability 
of these engines is something you can bank on... backed by always avail- 
able, prompt service from the nearest Harley Sales Co. office. 

No matter what your job and equipment application may be within a 3 to 
36 hp. range, there is a Wisconsin Air-Cooled Engine of the right size and 


type to fit the job and the machine. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 





WRITE TO HARLEY SALES CO. 
619 S. MAIN STREET, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 
50S SOUTH MAIN ST, WICHITA, KANSAS 
OlL FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALt TYPES OF UTILITY UNITS. 
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(BK) PLASTIC PIPE 


As a help to pipe users faced with the 
problems of corrosion, the Anesite Com, 
pany has just issued a folder describing 
the company’s plastic pipe known ag 
Black Buty. Included in this literature. 
are specifications from 1% to 6-in. diam. 
eters; estimated working pressures; 
data on chemical resistance; fittings 
available, and typical applications, 

Circle letter (BK) on reply card, 


(BL) PLUG VALVE CONTROLS 


A four-page bulletin on plug valve 
controls, designed, manufactured by 
Valve Controls, is now available, In. 
side pages of bulletin contain drawing 
of typical installations of remote contro] 
by solenoid valve and control by hand 
valve. Also a table giving dimensions 
for assemblies for two-inch plug valves 
is included, listing the Hanna cylinder 
diameters. Sizes and combination of 
plug valve sizes and cylinder sizes are 
also included. Diagram of automatic 
valve operation on pipe line is given, 
with high and low pressure fluid, plug 
valves, orifice, tank, Hanna cylinder. 


Circle letter (BL) on reply card. 
(BM) CARRIER TERMS 


Definitions of 150 terms commonly 
found in telephone and telegraph car- 
rier equipment literature are given in 
new Lenkurt Bulletin EB-101, “A Dic- 
tionary of Carrier Terms.” The 16-page 
booklet also includes a general discus- 
sion of carrier equipment theory. 


Circle letter (BM) on reply card. 
(BN) RADICACTIVITY 


A new booklet containing a compre- 
hensive survey of the many applications 
of radioactivity in the petroleum indus- 
try, has just been published by Tracer- 
lab, Inc. The 16-page brochure contains 
brief descriptions of the diverse uses to 
which radioactivity has been applied, 
coupled with literature references. 

Circle letter (BN) on reply card. 


(BC) HARD-FACING 


A revised edition of the Stoody hard- 
facing guide book is being offered by 
the Stoody Company. This book covers 
manual hard-facing procedures for all 
types of heavy equipment, actual meth- 
ods developed and used by maintenance 
men throughout the country. If desired, 
information on automatic rebuilding 
and hard-facing also will be included. 


Circle letter (BO) on reply card. 
(BP) PROCESS PUMPS 


Ingersoll-Rand Company has _ just 
made available its Bulletin 7277 which 
describes its AFL line of process pumps. 
These units, in discharge nozzle sizes of 
1, 114, 2, and 3 in., are cradle-mounted, 
vertical split casing pumps, suitable for 
the wide range of medium duty services 
found in modern refinery and process 
pumping applications. Incorporating 
many features normally found only in 
so-called “heavy duty” types, the AFL 
is suitable for services to 500 F, 300 Ib, 
and 550 gpm. 


Circle letter (BP) on reply card. 
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Trade Literature 
(8Q) CHOKER SLING 


A 4-page brochure describing its new 
wire rope choker sling fitting has been 
produced by Electroline Company. It 
shows typical applications for which fit- 
ting is suitable—lumber, I-beams, rods, 
heavy pipe, and many others. There are 
close-up views of the optional locking 
shoe device. “How to use it” drawings 
explain how the fitting works—how the 
pivoting members fit securely around 
the wire rope. 

Circle letter (BQ) on reply card. 


(BR) ENGINE STOP VALVE 


A new 6-page bulletin describing the 
Golden-Anderson “cushioned” automatic 
engine stop valve is now available from 
Golden-Anderson Valve Specialty Com- 
pany. Featured in this bulletin are the 
application, fabrication, installation and 
design along with a complete parts list, 
dimensions for all sizes and complete 
specifications. 


Circle letter (BR) on reply card. 


(BS) PIPE LINE FILTER 


A new 4-page illustrated bulletin de- 
scribing four new low pressure pipe line 
filter models has been announced by 
the Dollinger Corporation. The bulletin 
contains specifications, engineering, and 
performance data covering this new 
type filter recommended for the removal 
of dust, dirt, pipe scale, condensed oil 
- water vapor from compressed air 
ines. 


Circle letter (BS) on reply card. 
(BT) STRAINERS 


S. P. Kinney Engineers, Inc., has for 
distribution a new 12-page booklet con- 
taining complete descriptions, illustra- 
tions, diagrams, pertinent engineering 
data regarding the Brassert automatic 
self-cleaning strainer, the Kinney auto- 
matic self-cleaning strainer, and the 
Kinney manually-operated self-cleaning 
strainer. These strainers are constructed 
in 2 to 36 in. pipe line sizes and will 
remove particles from liquids. 


Circle letter (BT) on reply card. 


(BU) CONSOLIDATED RIG 


The Ideal Type 55 consolidated rig is 
described and pictured in Bulletin No. 
384, just published by The National 
Supply Company. Ideal Type 55 is a 
medium depth rig rated nominally at 
590 input horsepower, designed for use 
with torque converter equipped engines 
exclusively. Following the sectionalized 
form of. construction, rig features a 
grooved spooling drum engineered for 
use with 114 in. wire line. 


Circle letter (BU) on reply card. 


(BV) DIATOMITE 


A new 28-page brochure, “Celite— 
The Story of Diat8mite,” has just been 
published by Johns-Manville. Designed 
for both laymen and technical men, it 
uses photographs and drawings as well 
as text to trace the development of di- 
atomite. The story begins with the ar- 
rival of the diatom during the Miocene 
Era, describing benefits of diatomite. 


Circle letter (BV) on reply card. 





Why 
WRECK A PUMP? 


We do it frequently, but 
with a plan. As part of our 
continuous development 
and research program, we 
run pumps to destruction. 
Sometimes we are testing 
performance on unusual 
conditions of applications, 
or sometimes testing new 
design features. When you 
buy a Roper Rotary Pump, 
yet get the benefit of this 
work in longer life and 
improved performance. 





Roper Rotary Pumps are 
made in a wide range of 


Write for Catalog Today 


GEO. D. ROPER CORP. 
725 Blackhawk Park Ave. 
Rockford, Illinois 





sizes from % to 300 G.P.M. 
and for pressures up to 
1,000 P.S.I., with speeds 
varying according to the 
type of liquid being 
handled. Many different 
mounting arrangements 
make Roper Pumps fit 
easily into new layouts, as 
well as existing setups re- 
quiring replacement. Every 
Roper Pump is thoroughly 
tested and inspected before 
shipment. Another Roper 
guarantee of dependable 
performance. 
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THE WORLD’S MOST COMPLETE LINE OF 


CENTRIFUGAL PUMPS 


MID-CONTINENT AND GULF COAST OILFIELD REPRESENTATIVE 


HENRY H. PARIS DISTRIBUTOR, INC. 


1125 Rothwell Street, Houston, Texas 


THE GORMAN-RUPP COMPANY 


Whatever the job requires you will find the most efficient | 
pump is the GORMAN-RUPP. Known the world over for | 
their dependability, GORMAN-RUPP Self-Priming Centrifu- 
gal pumps range in capacity from the “Handy” %-inch. 
1000 g.p.h. to the 10-inch “Big Boy” pumping 240,000 
g.p.-h.—over 15 tons of water a minute. 
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To obtain more information on products advertised see page E-55 































MAY 14-23 
1953 








ae 
»* 





4 io 
ec ite 4 
Se 


ie 


% 


gene Ge Ge 


NATIONAL 


TVUCsa, 








oe eee 




















